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NEGOTIABLE PAPER FOR PATENT RIGHTS. 

In our correspondence column will be found a com- 
|munieation regarding an enactment spread upon the 
statute books of Tennessee, making it a felony to re- 
ceive any negotiable paper given in purchase of a pat- 
lent, or interest therein, unless said paper carries 
upon its face a statement of the purpose tor which it 
was originally uttered. The penalty is imprisonment 
for from one to three 

This apparently, the last outeome of a form of 
special begun in Ohio, in 1886, and which 
has been in greater or less degree emulated by thirteen 
Western and Middle States. The originai enactment 
Ohio considerable 


years 
Is, 


legislation, 


in has undergone modification, so 
that it is much less objectionable than the statute in 
lennessee rhe validity of such acts has been adverse- 
ly United 


States Cireuit Courts for Indiana and Southern Ohio, 


passed upon as unconstitutional by the 
and by the Supreme Courts of four States. 
Per contra, these statutes have been respectively up 
held in the courts of last resort in five States. There 
fore, considering the conflict of legal authorities, it i 
desirable the be brought before 


the Supreme Bench of the United States for final ad- 


Is 
questions involved 
judication 

Unfortunately, any hardship arising from this form 
of legislation is prone to fall upon innocent shoulders, 
especially in the case of the Tennessee statute, which 


makes the holding of a note of ordinary form, given 
for a patent consideration, an absolute felony. Under 
such enactment, what recourse has the banker or 
broker who discounts a note couched in the usual ver 


biage of if the drawer 
thereof chooses to repudiate it as having been given for 


As regards any protection afforded 


such documents, especially 
a patent right. 
the holder of the discounted note, none is apparent, 
since, in ease of swindle, the swindler, as he always has 
done, unloads and escapes. 
i a 

HOW THE AX MAY BE MADE THE PRESERVER 
OF THE FOREST. 


In a recent address before the Lumber Exchange of 
Dr. B. E. Fernow, chief of the Forestry 


Baltimore, 


Division of the United States Department of Agricul- | 
The title of his | 
the True Preserver of the Forest,” | 


ture, presented many important facts. 
address, “* The Ax 
does not appear at first sight to be a topie which would 
naturally suggest itself to a friend of but Dr. 
| Fernow showed that it was in line with the true prin 
ciple of forestry. The which lumbermen 
eould cut down and turn into good lumber, the more 


a trees, 


more trees 
the lumbermen are pleased, for as a class they are not 
always in sympathy with the point of view of experts 
In the past 
it has been the eustom of many lumbermen to look 


in forestry who wish to preserve the trees. 


upon the scientific forester as their worst enemy, but 
now they are coming to see that it is an entirely erro 
neous view of the case, for without these experts and 
without legislation all of our forests would be cut down 
in time, and not only would lumbermen be without 


occupation, but the great industries which make use of 


lu;nber would be paralyzed. 


Trees must be cut down and ought to be cut down, 


not only for commercial and industrial uses, but also 


| 
for the good of other growing trees, and all that the} 


scientific forester asks is that the cutting should be 
The ignorant lumberman who does 
all of his forests at 


done judiciously. 
not look to the future cuts down 
lonce, while the forester cuts the trees so as to make it 
la permanent investment. The old fable of the man 
who killed the goose that laid the golden eggs has been 
wasted on many Inmbermen in the past, but it is to be 
| hoped that the establishment of the School of Forestry 
lin Cornell University, the first in the country, is des 


tined to work a great revolution in the ideas of intelli- | 


vent people. 

We have a remarkable object les'cn in forestry in 
Germany, where it has become almost an exact science. 
In this country about 11,000,000 acres of forest lands 
are owned by the state and the vearly revenue is not 
About 20,000,000 aeres of forest 
lands are owned by private individuals and their profits 
During the last fifty years at least 


less than $20,000,000 


are almost as great. 


these revenues have been constantly on the increase, | 


owing to the more intelligent management, irrespective | 


of the market price of material. This isa practical 
view of the matter which ought to appeal strongly to 
Americans 

Of course, forestry can only be practiced success- 
fully in a country where forests properly receive 
| adequate protection from fire. In the last few years 
j}many farms in New England have been abandoned be- 
cause the land was no longer regarded as productive, 
though they would be considered so in other countries 
| where people are less used to an abundant fertility. 
If, however, they are no longer capable of producing 
|erops, they could be turned to good account by the 
growing of trees, and many thousands of acres of land 
that are now useless would thus be made to produce a 
handsome revenue, while at the same time a large ad- 
| dition would be made to the diminishing timber re- 
sources of our country. 


[JULY 2, 1898. 


DIVER’S PARALYSIS. 
| Every profession that entails extraordinary conditions 
| and surroundings exacts, ultimately, some penalty, if 
| the warnings of nature are not heeded, and that ot 
Diver's paralysis has 
its oeeurrence is com- 








divers is by no means exempt. 
| jong been recognized, though 
paratively infrequent, and divers themselves hold it is 
directly induced by abrupt change in air and body 
pressure. A descent to a depth of less than 150 feet is 
supposed to entail little inconvenience ; but every ad- 
ditional yard beyond is regarded with suspicion as a 
proportionately increasing source of danger. Old men, 
too, appear to be more prone to these seizures than the 
young or those in middle life; but the character of the 
water, per se, and the time of submersion are not con- 
sidered as vital factors. 

Recently, in The Clinical Journal, Frederick Taylor 
reported a case of this paralysis—the third seizure in 
1890, the two former, how 


individual since 
ever, being of ephemeral character, exciting no alarm 
On the last oecasion the paralysis 


the same 
lor apprehension. 
came on during operations conducted at a depth of 162 
feet. A was being 
manipulated slipped and jammed the 


machinery that 
diver against a 


heavy y plece of 


| beam, at the same time compressing and almost en- 
tirely obliterating the lumen of his air pipe; and 


though he did not become unconscious, the danger was 
realized and he began to economize the supply of oxy- 
gen at his disposal. 

After about five minutes, intense pains and noises in 
the head were experienced, along with evidences of 
| suffocation and a tendency to lose cousciousness. In 
the meantime those on the lighter observed the air- 
tube was not working, and another diver went down, 
who by following the life line was able to clear the air 
pipe, and also to relieve his fellow diver, the latter 
being at onee and rapidly drawn to the surface, the 
ascent occupying less than a minute. The victim of 
} the aecident noted nothing unusual or extraordinary, 
save he was giddy and excessively nauseated, until 
jan attempt was made to stand, when he became aware 
| of a feeling of numbness in his feet and lack of power 
and sensation in the legs, which latter, in less degree, 
also obtained to the arms. 

Nine weeks later, there having been no improve- 
ment in the meantime, he was admitted to hospital 
when it was observed there was notable loss of power 











in both legs and partial anesthesia of the inner sur- 
faces thereof froin a point three inches above the ankle 
to about the same distance above the knees, the areas 
The knee jerks were nor- 


being roughly symmetrical. 
| 
and flabby, ap- 


jmal, and the museles, though soft 
parently were not at all wasted ; neither was there 
l any loss of sensation as regards heat, cold or pain. 

The sufferer ascribed his condition solely to being 
hauled to the surface suddenly—to abrupt change in 
bodily pressure, aided by lack of proper oxygen, result- 
ant upon fouling of the air tube. The degree of im- 
|mersion he seemed to regard as of little account, even 
while admitting that a deseent beyond one hundred 
and fifty feet usually caused a sense of ** fullness in the 
head, buzzing in the ears, flashes of light before the 
|eyes, succeeded, perhaps, on coming to the surface, by 
bleeding from the mouth, nose and ears, and more 
rarely a condition Known to divers as the ‘ bends,’ 
which last is generally ascribed to the bands applied 
around wrists and ankles to render the diving suit 
The *‘ bends” is what is known in medi- 
and ** foot drop,” and in divers 


watertight. 
cal parlance as “* wrist ” 
| usually passes off in twenty-four to forty-eight hours ; 
| but this condition is also suggestive that depth and 
pressure is an integral factor in producing diver’s par- 


| alysis. 

hitherto, this form of paralysis has attracted little 
attention, probably because of its generally ephemeral 
nature; but it appears probable, in the light afforded 
by the foregoing, that it is cumulative in effects ; i. e 
each succeeding attack predisposes in progressive ratio 
to another, until the individual, if he persists in adher 
ing to a diver’s calling, especially if he essays unusual 
permanent and inecur- 
able paralytie. the fact that loeo- 
motor ataxia is relatively frequent among divers and 
now recognized as of primary specific origin, and that 
seiz- 


or dangerous depths, becomes 2 
Considering also 





disease of this character predisposes to paralytic 
ures presenting phenomena that practically parallel 
| those of diver’s paralysis, it would seem asif it were an 
| act of folly for those who have ever suffered from spe- 
cific lues to take up the ea!ling of a diver. 
>+s oe 

° RUSSIA'S STRATEGIC CANAL. 

The expenditure for naval work in many countries is 
far greater than ever before, and the effect of this is 
shown not only in the laying down of new ships and 
the building of ordnance, but alsoin the creation of 
naval stations at home and naval bases of supply and 
repair abroad, and the field of activity has even been 
enlarged so as to admit of the construction of extensive 
engineering works in the shape of canals for the pur- 
pose of the rapid concentration of fleets of war vessels. 
The most extensive work in this direction is that to be 
eonducted in Russia for connecting the waters of the 
Baltic and Black Seas. The canal will have a length 
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and the primary object is for stra-| numbers. Our total exports to all Asia this year will] never sees the solar orb ? : Coa the solution of this 
at the same time it will be of great | amount to about $45,000,000, being a gain of 10 per cent | problem appears to depend the answer to the question 
commercial importance. Beginning at the Riga, the|over last year, more than double what they were in | whether Venus—in size the nearest of al! the planets to 
canal follows the course of the river Duna as far as/ 1890, four times what they were in 1880, and more than re the earth—is or is not a globe suited to contain 
Dunaburg, and from there an excavation is to carry it|ten times what they were in 1870. Of this total of | habitants. There is a fact concerning Venus, 
from Lepel to the Beresina, along this watercourse to | | $45,000,000, about one-third goes to China ‘in part by | by the spectroscope, which seems to militate strongly 
the Dneiper and then down this river to the B: altie | way of Hong-Kong), one-third to Japan, and the bulk | against the conclusions of Schiaparelli and Lowell, and 











of over 1,000 miles, 
tegic purposes, but 
in 
revealed 


Sea—over a total length of 1.080 miles. By using the| of the remaining third to India and the East Indies. | that is the presence of an abundant atmosphere, con 
rivers, the artificial construction has been reduced to| In this caleulation of distribution it is assumed that | taining plenty of watery vapor, surrounding the planet 


|} It has been shown that one consequence arising from 
the peculiar rotation ascribed to Venus would be that 
all the water and watery vapor of the planet would be 


At the ends of this canal are the cities | the bulk of the imports into Hong-Kong, which are al- 
The | ways heavy, are for China, the Statesman’s Year Book | 
Active! saying of the business of that port that it is “ virtually 


some 125 miles. 
of Riga on the north and Cherson on the south. 


latter is to become a great naval arsenal. 


| 
| 
| 
| 


operations along the route were to be begun during the | a part of the commerce of China.” withdrawn tothe dark and cold side and there con 
last week of June, and it is expected the canal will] The following table shows the leading articles ex-|densed into eternal ice. Recent experiments in the 
be completed and open to traffic in four years, at an | ported from the United States to China in the last | liquefaction of air suggest that the entire atmosphere 
expense of $97,000,000. The canal is to have a depth | fiscal year compared with those of the preceding year : lof a planet having one of its hemispheres always ex 


| posed to the unmitigated cold of space might be 


throughout its whole extent sufficient to take the larg lique 


EXPORTS OF DOMESTIC MERCHANDISE FROM THE UNITED STATES TO 











ae . as | : 
est battleships, and the construction will be of such a} CHINA IN THE FISCAL YEAR 1897 COMPARED WiTH 1896. | fied, or turned into a snowlike solid, on the sunless 
character that a spe’ 1 of six Knots an hour can be ob- 1897. 1896 hemisphere. But, unless the revelations of the spee 
tained without er« g the banks by the wash of the Clocks and watches,.........s0eeee0e: + $31,242 $13,058 troscope have been sadly misread, such a condition of 
steamers. It is estimated that a vessel can pass through Provisions. ....+004 ++ seeeseeesees 45,640 530,191 | airlessness does not exist on Venus. 
the canal in | than a week, and this time may evei eee nicia) sachieaenanes = -— | Jupi i i ll rj 
> cant ss than : ek, é s > may e . : ae J or reme > constellati _ — 
. ax 7 ; ’ ’ Wood and manufactures of.... 113,499 154,45 | . upiter re on" anand In the “— te Hat m Virgo, und 
be decreased, as a much higher speed can be maintain Tobacco, manufactures of = 220,956 192,138 | Venus gradually approaches him until, at the end of 
ed in that part of the canal which follows the natural Iron and steel, manufactures of 333,007 84,398 July, they will be not much more than fifteen degrees 
watercourses. Along its entire length the canal will Mineral oils 3,371,987 2,166,978 /apart. Between them they share the honors of the 
° . o > | Cotton cloths.  ..... 7,438,208 > 
be lighted by electric lamps so as to permit of travel by yordnapes pig: | evening sky, but while Venus outshines her greater 
, “ > All other articles 281,304 - : = 
day or night. — + — brother, as a telescopic object she is far inferior in 
’ : . Total. $11,916,888 $6,921,136 | 
Strategetically this canal will be of the greatest im- ~_ ‘ ‘ ‘ jinterest. Many persons are unaware that with a power 
the combined The following table shows the total importations into | ful field glass some (and, in favorable circumstances, all 


portance to Russia, it will enable 
Black Sea fleet, which now has no outlet, as it is for- 
bidden to pass through the Dardanelles, to be united 
with the fleets of the Baltic Sea without passin 
through foreign territory. Russia has now ten armored 
and nine unarmored ships in her Black Sea fleet which 
in war time could reinforee the ships in the Baltie Sea; 


as 


o 
fof 


so that in less than seven days her entire fleet could be | 
concentrated in either sea without being exposed at | 


any time to the warships of the enemy. 

The commencement of this great strategic 
again brings to notice the necessity for the Nicaragua 
Canal. The recent feat of the ‘‘ Oregon ”in making 
the long trip from San Francisco to Key West is re- 
markable, and it is a powerful object lesson and brief 


for the construction of a great interoceanic canal un 
der the control of the United States of America, which 
Would bring our Atlantic and Pacific coasts within 


about one-third of the distance each of the other that 
they are now. Admiral Walker promises the report 
of the Nicaragua Canal Commission in the near future. 
His statement that the project is feasible and that the 
eost will be about $125,000,000 will help prepare the 
public mind for the report, which will find American 


citizens more interested in an isthmian canal than ever | ¢ 


before. 


—> + om 
OUR COMMERCE WITH CHINA. 

The rapid growth of our commerce with China, 

subject just now attracting special attention, is shown 

a series of tables in the latest 


a 


somewhat in detail by 
number of The Summary of Finance and Commerce 
issued by the Bureau of Statisties. These tables show 
that our exports to China in the year just ending will 
be about four times as much as in the fiscal year 1890 
than three much as in 1895. The 


and more times as 


exports from the United States to China in 1895 were | 


$3,603,340, and in the fiseal year which ends with this 
month promise to be in round numbers $11,000,000, 
But for the fact that there has been a reduction during 
the past year in the values of many articles exported, 
the figures for the present year would be considerably 
greater than the sum named. The exports of mineral 
oils, for instance, have increased this year more than 
4,000,000 gallons over last year, but by reason of the de- 
crease in price the total cash value falls considerably 
below that of last year. In nearly all the articles ex- 
ported from this country to China there has been an 
increase in quantity in the fiscal year 1898 compared 
with 1897 or any preceding year. In bicycles, for in- 

stance, the exports to China for ten months of the pres- 
ent fiscal year amount to $24,605 against $11,444 in the 
corresponding months of last year. In telegraph, tele- 

phone and other instruments of this class the exports 
of the ten months are $22,374 against $3,940 in the same 
time last year. Carriages and cars increased from $1,632 
in the first ten months of last year to $28,603 in the cor- 
responding mouths of this year; fruits and nuts from | 
$13,004 last year to $28,591 this vear; canned beef from | 


90,984 pounds in ten months of last year to 156,718 | 
18,002 


pounds in the same time this year; ‘bacon from 
pounds to 30,375 pounds ; 
58,859 pounds; butter from 16,311 ‘pounds to 20,085 
pound, and other articles in like proportion. In cot- 
ton cloth there is a reduction of about 12 per cent com 
pared with last year, though the total number of yards 
this year will be nearly double that of 1896 and more 
than three times as much as in 1895. 

Our sales to China this year will show an increase of 
more than 300 per cent over those of 1889, while our 
imports from that country show an increase of but 35 
per cent in the same time. Our exports of merchandise 
to China in the present fiseal year are ten-fold those of 
the fiscal year 1880, the total for that year being $1, 101,- 
383, while that of 1898 is likely to be $11,000,000 in round 


eanal | 


hams from‘ 46,033 pounds to | 


China from all parts of the world by leading articles in 


the year 1896 : 


| TOTAL IMPORTS INTO CHINA, 1896. 

| TD, in iadaeiareanckeaeas . $1,056,844 

| ves: ccdvbscoseucesseness 1,216,568 
ni chen dvtenssee e0anedccs semaines 1,308,578 


Machinery My 668,078 








| Fish and fishery products 527,623 
GOGRiciaccccnce coseescegacese+ seeneses 2 963.701 
Onc. «+ cdccnconsecssinsasescacescssencses 4.333.420 

| Iron and steel, manufactures of .............c.esececeees 4,981,516 
BUG wcccnse ss vs eecnscee ee ; 
Mineral oils.........0 
BOD. vicvcccseeenecee eececece 12,137,759 
QTR occ ccc cncccccccceecces coceseeececs ecccvesegeoes 23,150,486 


. 64,028,692 
39,309,520 


Cotton goods.... 
All other articles.... 





oe ..$170,991,384 
—> +2 + 
THE HEAVENS IN JULY. 


SERVISS. 


Total,... 


BY GARRETT P. 

In the evenings of July the Milky Way becomes again 

a conspicuous phenomenon, giving splendor to the east- 
ern half of the star dome, which it crosses from north 
to south like a broad band of sprinkled silver dust. 
Along its course, beginning nearly under the pole, lie 
Cygnus (or the North- 





| the constellations of Cassiopeia ; 
ern Cross); Lyra, with its great gem of the first 
nitude, Vega; Aquila and its curious follower, Delphi- 
nus, often called Job’s Coffin ; Scutum Sobieskii, a 
famous nest of star clouds ; and Sagittarius. As it ap- 
proaches the southern horizon the vast misty stream 
breaks into separate wandering channels, inclosing here 
and there luminous knots, formed by the intertwined 
radiations of stars too faint and too numerous to be 
individually seen, and which resemble distant comets, 
and sometimes are mistaken for them. A very pleas- 
ant hour may be spent with a large opera glass explor- 


Way. With a telescope the views presented are inde- 
seribably magnificent. 

**And I said to the Form at my side, ‘ O Spirit! 
then, this Universe no end ?” 

** And the Form answered and 
no beginning.’ ” 

The red star Antares, in Scorpio, crosses the meridian 
in the south about 9 P. M. in the middle of July. At 
| present it is robbed of its precedence in that quarter 
|of the heavens by the presence of the planet Saturn a 
few degrees north of it. Nearly overhead at the same 

| hour are Hercules, marked by an irregular square, and 
' the Northern Crown, easily recognizable from its char- 
acteristic shape. West of the Northern Crown is the 


has 


a) 


said : ‘Lo! also, it has 





| brilliant Arcturus, in the constellation Bodtes, and 

| farther toward the horizon glimmers Berenice’s Hair. 
THE PLANETS. 

Mereury having passed superior conjunction with 


the sun late in June, becomes, in July, an evening star; 
but it will not be easily visible in the sunset sky until 
jearly in August. On the 27th, at 5 o’clock in the morn- 
ing, Mereury will be in very close conjunction with the 
first magnitude star Alpha Leonis. Unfortunately, 
| the phenomenon occurs at an hour when it cannot be 
| observed. During the month Mercury moves from 
| Gémini across Cancer into Leo. 
Venus becomes every night more admirable as she 
considerably north 





hangs glowing above the horizon, 
of the west point, but gradually approaching true west 
Venus continues to 
Does she 


| 





as the month draws near its close. 
present a mystery that ought to be solved. 
a tate on her axis in nearly the same period required 
by the earth, or is it true, as originally asserted by 
Schiaparelli and later by Percival Lowell, that her 
periods of revolution around the sun and rotation 
about her axis are identical, so that one side of the 
planet always faces the sun, while the opposite side 


four) of They appear 
as minute specks of light, 
striking row, with the big planet in the midst of them 
or at one end of their array. 

Saturn, in Ophiucbus, near Scorpio, crosses the me 


Jupiter's satellites can be seen 


frequently arranged in a 


ridian early in the evening, and is therefore well placed 


for observation. Its brightest satellite, Titan, is at 
| 

greatest eastern elongatiow about 11 P. M., July 9, and 
at greatest western elongation about 1 A. M., July 18, 


Its change of place from night to night can be easily 


| 
| 
| 


| ceding Saturn between half 


| 
| 


] 
| 





mag- | 


| 10th. 





ing the wonders of these brighter parts of the Milky | eclipse of the sun, 


followed with a small telescope. 
Uranus is on the borders of Scorpio and Libra, 
and three-quarters of 


pre- 


hour. 

Mars, which passes from Aries into Taurus during the 
month, rises long enough before the sun to be 
as a morning star, but is so remote from the earth that 
it possesses little interest as an object for amateur star 
gazers. It can be readily found at the end of the month 
just above the V-shaped figure of the Hyades and 
| nearly in line with the right-hand branch of the letter. 

Neptune is near the star Zeta, in Taurus. 


visible 


THE MOON, 

New moon occurs on the afternoon of the 18th, first 
quarter on the morning of the 26th, full moon on the 
afternoon of the 3d, and last quarter near noon on the 
It thus appears that July both opens and closes 
with a waxing moon. 

The lunar conjunctions with the planets oceur as fol. 
lows: Mars the 13th, Neptune the 15th, Mereury the 
20th, Venus the 2ist, Jupiter the 24th, Uranus the 28th, 
Saturn the 28th. 

ECLIPSES. 

Two eclipses occur in July, a partial eclipse of the 
moon, invisible in America, on the 3d, and an annular 
visible in the South Pacifie Ocean 
and Patagonia, on the 18th. 

Meteors radiating from the constellation 
are due on the night of the 28th. 


The earth is at its greatest distance from the sun one 
9 


Aquarius 


hour before noon on July 
a —- 
NEW LIGHT WEIGHT UNIFORMS. 

The first uniforms of the new style adopted by the 
War Department for use by the troops in the tropies 
have been completed and are now on exhibition in the 
windows of a manufacturing clothier of New York. 
Thirty thousand of these uniforms are now being made 
and will be delivered to the army within ten days, and 
they will continue to be made util the armies for Cuba, 
Porto Rico and the Philippines are all equipped. The 
uniforms are made of brown duck woven of a special 
yarn. The jackets are fashioned after the English 
hunting jackets, with heavily plaited backs and wide 
belts which are detachable. They are single breasted, 
with five buttons, and have two large pockets on each 
side held by button flaps. In these pockets, where the 
hunter with a similar suit earry birds, the 
soldier can, if necessary, carry The 
cuffs, shoulder straps and pocket flaps are of the color 
required to designate the arms of service to which the 
wearer belongs ; blue for the infantry, yellow for the 
cavalry and red for the artillery. The style of uniform 
is adapted in part from the uniform of the English 
army in Egypt, but is better in appearance than any 
uniform worn by European troops in the tropics, while 
Ordinary duck used in the 
trade varies in weight from 8 to 12 ounces to the yard, 
while the material in the uniforms only 
ounces to the yard. The seams are extra lapped and 
stayed. The material is steam shrunk, so that the 
wearers may wash their uniforms at any time and will 
be able to get into them afterward. 


would 


a day’s rations 


the material is unique. 


weighs 61s 
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A NOVEL WRENCH. 

I'he illustration presented herewith represents a} 
wi h reeentiy patented by Walter H. Robinson and 
Edward J. Lawless, 115 Broudway, New York city. 
Fig. lis a perspective view of the wrench, and Fig. | 
» is a section taken through the pivoted jaws. 
[he nut to be turned is received by two jaws so 


shaped as to form a socket and pivoted upon one an- 


means of a ball and socket joint, as indicated 


in Fig. 2. Lips on each side of the joint socket pre 
The 


other by 


vent the accidental displacement of the jaws. 
movement of the jaws ts mtrolled by a bolt passing 
through the two members and provided with a wing: | 
nut screw A spiral spring coiled around the connect 
ing bolt separates the two jaws. The wrench is pro- | 
vided with two handles, at right angles to each other, 
one extending rearwardly, and used for the purpose of 


| 


| 





ROBINSON & LAWLESS’ WRENCH. 





teadying the wrench when in use, and the other | 


formed on the end of along arm and projecting later 


ally, to be used for turning the wrench. 

This construction enables the jaws to be screwed | 
securely upon a nut The long crank-arm, by reason | 
of its great leverage, enables the nut to be started 


readily, the wrench being in the meantime held in | 
position by the steadying handle. After the nut has | 
been started, the wrench may be easily revolved by | 
means of the handle on the long crank-arm. | 

Ribs or partitions extend across the jaws, stiffen the | 


members and form a gripping surface, so that the | 
wrench may be used as a vise. It is to be observed 
that the body of the wrench is formed of two pleces 


only This enables the parts to be cast directly ina 


mould, so that they will fit together without the neces 
sity of machine work. 
. eS 
THE RALSTON WATER-STILL. 
Chemists tell that the food which we take into 
our bodies is composed, to a large extent, of water. It 
is, therefore, of paramount importance that the water 


which enters our systems should, above all things, be 
pure. But, in order to render drinking water palatable 
and free from all dangerous bacteria, recourse must be 


amy 
had to some apparatus which will remove the injurious 
substances 

An ingenious apparatus of this nature is made by the 











WATER-STILL. 


“RALSTON ”’ 





Bailey Manufacturing Company, of 54 Maiden Lane, | 
New York city, and is known as the “ Ralston New| 
Process Still The essential parts of this still are a 
retort and a condenser The retort constitutes the 


, | 
lower portion of the apparatus and contains the water | 
rhe steam generated in the retort rises | 


tact with the water-filled conden- | 


to be purifie ad 
and, coming into « 

ser above, drops off into an annular reservoir, as shown 
I} 


causes “Alt 


in our engraving. s rapid condensation produces a 


vacuum which previously sterilized to rush 
into the condensing chamber in the direction indicated | 
by the arrows. The purpose of this sterilized air is to| 
drive off the 


to the condensed steam 


volatile impu s and to supply oxygen 





The 


air enters at a feed-cup 


| will be sent to Congress for an 





shown on the outside of the apparatus, passes through 
steam contained in the sterilizing chamber, and emerges 
with its organic life destroyed to mingle with the pro- 


duets of condensation. Should the still be neglected 


| for more than an hour, the water in the reservoir flows 


from an opening above the feed-cup, thus keeping the 
supply of water in the sterilizing chamber and retort 
constant. The most striking features of the appara- 
tus are the means for sterilizing air, the inclosed reser- 
voir protected from the contaminating action of the 
atmosphere, and the device for preventing the retort 
from boiling dry. 


>+?e-o 


Prize Offered Matches Without Phosphorus, 

The Department of State has received a note from the 
Belgian minister, dated New York, June 7, 1898, stat 
ing that his government has offered a prize of 50,000 
franes ($9,650) for the invention of a match paste con- 
A copy ci the decree, giving 
terms, conditions, ete., is inclosed. A report on the 
same subject has also been received from Consul Roose- 
velt, of Brussels, under date of May 14, 1898. Mr. 
Roosevelt translates the important clauses of the decree 


for 


taining no phosphorus. 


as follows : 
A.—The competition is international. 
B.—Necessary conditions which paste and matches 


| submitted \o competition must fulfill are as follows : 


The paste must offer to the action of shocks and 
frictions such a resistance that dangerous explosions 
may not be apprehended during the process of manu- 
facture. It must not contain any matter which by its 
emanations or otherwise nay be dangerous during the 
process of manufacture to the health of the workmen. 

The matches must ignite on any surface (even on 
cloth). Submitted to alternatives of humidity and 
dryness of heat and cold, in the average limits, they 
must sufficiently maintain their capacity to easily 
ignite and not be subject to spontaneous decomposi- 
tion. 

The matches, when struck, must not throw off any 
substance of a nature to burn persons or provoke fires. 
They must not discharge toxical fumes. Preference 
will be given to matches the paste of which does not 
contain any poisonous ingredient. These matches must 
also not be susceptible to friction, so that under ordi- 
nary conditions they will not easily ignite in the con- 
sumer’s pocket, and that they nay be transported and 
stored without danger in packings commonly employed 
in this trade. 

C.—Inventors are admitted to competition until Jan- 
uary 1, 1899, under the following conditions : 

1. They should send, under sealed envelope, a com- 
munication giving name, Christian name, and resi- 
dence, as well as such device as they may have adopted, 
which will be reproduced on the sample boxes men- 
tioned in 2 and 3. 

2. They should furnish 250 grammes (0°55 pound) of 
paste in a moist state. This paste will be contained in 
a glass bottle with a ground-glass stopper placed in a 
sheet iron or tin receptacle kept in a wooden box, of 
2 centimeters (0°7874 


~ 


which the sides shall be at least 











dispatches containing information will be sent to Ad- 
miral Sampson, Commodore Schley and other com- 
manders. This will be a wise precaution on the part 
of the government, as these storms are very severe and 
more to be feared than Spanish guns. 


——»_--o--_____—_——_ 
CAR-SEAL BREAKER. 
An instrument has recently been patented by 


Thomas A. Lyendecker, of Laredo, Tex., which is de- 
signed to facilitate the operation of breaking car-seals. 
The tool, as shown in our illustration, has two legs ex- 
tending parallel to each other and forming an obtuse 
angle with the handle. The upper and longer leg is 




















Se 


LYENDECKER’S CARSEA 





L BREAKER. 


flat, and is formed witha roll at its outer end which con- 
stitutes a fulerum for the tool. 

In order to break a seal, the lower leg is engaged 
with the inner side of the seal, so that a portion of the 
seal will be received between the two legs. The upper 
long leg being now in engagement with the side of the 
ear, by drawing the handle outward and downward, 
the seal will be broken. During this operation the 
tool swings on the fulcrum formed by the roll. 

The instrument is particularly adapted for use in 
connection with ‘ keystone” seals, although, as the 
engraving shows, it may be used with the ordinary 
disk seal. 

—————————— 
AN IMPROVED COVER FOR MILK-CANS. 

A milk-can cover has been patented by Elmer E. 
Harvey, Dolington, Pa., which is designed to permit 
thorough ventilation of the milk while cooling, so as to 
avoid the disadvantages incurred by hermetically seal- 
ing the can while the milk is still warm. The cover 
also permits the can to be sealed ready for shipment 
after the milk has cooled. Of our illustrations, the 
larger is a perspective view of the entire cover and the 


inch) thick. Between the sides of the box and the bot- | smaller a perspective view of the ventilating and seal- 


tle there must exist on all sides a free space of about 3 
centimeters (1°1811 inches) completely filled with elastic 
matter, such as straw, hay or wood wool. 

3. They should furnish 10,000 matches at least, packed 
in pasteboard or paper boxes, containing at most 500 
matches and bearing upon each box the adopted device. 
These boxes will be inclosed in a tin case, hermetically 
soldered all around to protect the matches from exter- 


nal dampness. The case must be packed in a wooden 


box, the sides of which shall be at least 1 centimeter | 


(0°3937 inch) thick. Communications and packages will 
be addressed to M. Woeste, state minister, president of 
the committee, Department of Industry and Labor, 
No. 2 Rue Latérale, Brussels. These communications 
and packages can be forwarded any time from now 
until January 1, 1899. 

D.—The inventors whose matches fulfill the aforesaid 
conditions under Title B will have to give proof that 
the industrial manufacture of said matches is practica- 
ble. They must pledge themselves to the manufacture 
of at least one million matches on Belgian territory, in 
some place designated by agreement between the in- 
ventor and the committee, and in the presence of the 
committee or a delegation of the committee. 

+ 0 
Weather Stations in the Caribbean Sea, 

As a result of the conference between Prof. Willis L. 
Moore, Chief of the Weather Bureau, Secretary Long, 
Seeretary Wilson and the President, a reeommendation 
appropriation for the 
establishment of signal stations at places in the West 
Indies and South America, in order to forestall the 
likelihood of danger to the United States vessels from 
the tropical storms which are frequent in the West 
Indies during the summer months. Gen. Greely, 
Chief of the Signal Service, has already secured obser- 
vatories at Kingston, Mole St. Nicolas and other places. 
It is proposed to establish signal stations at all im- 
portant places on the Caribbean Sea. Expert ob- 
servers will report the conditions to Washington, and 





ing closures. The cover is provided with a stopper or 





NEW MILE-CAN COVER. 


A 


cylindrical main portion surmounted by posts which 
support a convex shield slightly overhanging the side 
edges, so as to shed rain away from the stopper. In 
the top of the stopper is an opening surrounded by a 
guideway on three sides, in which a ventilating anda 
hermetic closure may slide. The former closure is made 
of gauze and the latter is composed of a single me- 
tallic plate, both being rigidly connected by bars. By 
sliding the ventilating closure into the guideway, the 
orifice is covered so as to exclude dust, yet permitting 
the cireulation of air. By reversing the frame com- 
posed of the two closures, the metallic plate constitut- 
ing the hermetic closure will seal the can. The closures 
are kept in position by means of a spring plate at- 
tached to the stopper at the rear of the guideway. 
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We represent herewith, from La Vie Scientifique, 
the Spanish submarine torpedo boat “ Peral,” which 
was constructed at the arsenal of Caraca and launched 
October 28, 1887. The boat is cigar-shaped and is 72 
feet in length and 94 feet in width amidships. It is 
provided with two screws, an electric motor and a tor- 
pedo tube. 

The first experiments were made with it in February, 


1889. The question was not to examine the qualities | 


of the boat as a diver, but simply to ascertain what its 


nautical capability might be. It was 


maneuvered near the surface ; but, unfortunately, one | 


of the screws suddenly re- 


therefore | 


be made in naval construction, such as the strengthen- 
ing of ships’ bottoms and the changing of the positions 
of ammunition spaces. For our own part, we cannot 
coincide with Commander Gercke that there is the 
least probability of the explosion being due either to 
gases generated from ‘‘fresh paint or coal.” To our 
minds, after the most careful perusal of the evidence 
|given before the United States Naval Court and a 
minute examination of the drawings attached to the re- 
port, it is only possible to arrive at the conclusion that 
the explosion came from the outside. The evidence and 
report generally appears to us to finally dispose of any 





fused to revolve, and a 
landing had to be made 
to repair it. Five months 
later the “ Peral” started 
out for the second time, 
and on this occasion no 
accident happened. The 
boat to have be- 
haved pretty well and, as 
the Cronica General ob- 
served, ‘‘obeyed its in 
ventor as a slave obeys his 
master.” But the Span- 
iards are enthusiasts, and, 


seems 


long before the experi- 
ments, they had lauded 


both the boat and its in- 
ventor up to the skies. 

During subsequent trials 
for speed, the boat was 
always meeting with some 
mishap, and it was even 
once stranded upon a sand bank. A submarine boat, 
however, is not designed to be maneuvered at the sur 
face of the water, but is to navigate beneath. It must 
be confessed that from this viewpoint the experiments 
were, from all accounts, far from being conclusive. 
The * Peral” certainly dived, but so few times that the 
Spaniards had no reason to boast of it. The boat re- 
mained submerged for a quarter of an hour, but was 
immovable and attached to the wharf bya rope. From 
such an experiment noconclusion could be drawn as to 
its stability. 

In some more recent trials of the ‘ Peral,” in the 
harbor of Cadiz, the vessel moved about upon the sur- 
face of the water with a speed of six miles an hour, 
tarning short, stopping and starting with the utmost 
facility. After a display of her qualities in these re- 
spects, her powers of sinking below the surface of the 
water and rising again were exhibited. Several times 
up and down she went, sinking until only half of her 
tower, through which air was drawn, could be seen 
above the surface of the water. After going through a 
variety of evolutions, such as turning, stopping and 
backing while in this position, that 
is nearly submerged, the cover of the 
tower was shut down and the boat 
disappeared wholly beneath the water 
and remained under the surface for six 
minutes, only the flag upon the staff 
being visible. 

After a trial of three hours and a 
half, most of which time the boat was 
submerged, leaving only the tower or 
air pipe half way above water, the 
performances were concluded, the boat 
rose, and Mr. Peral, the inventor, 
opened the cover of the tower, and, 
presenting himself upon the exterior, 
was received with the greatest en. 
thusiasm by the spectators. It was, 
says La Ilustracion Espanola, “a day 
of glory for the inventor and of pres- 
tige for Spain.” 

It is stated that the Spaniards ex- 
pect to show the efficiency of the 
‘** Peral” in the defense of some one of 
the ports of Cuba; but, says La Vie 
Scientifique, ‘*let us hope, in the first 
place, that it will be possible to use the 
boat !” 





The Loss of the ‘* Maine.” 

The German naval commander Her- 
mann Gereke publishes in the current 
number of the official Marine Rund- 
schau an extremely interesting article on the loss of 
the ‘‘ Maine.” He comes to the following conclusion : 
“It is difficult, if not impossible, to give a definite 
answer to tne question as to what the cause of the ex- 
plosion on board the ‘Maine’ nay have been. 
is much probability for the assumption that gas was 
generated from coals or fresh paint, and, becoming in 
some way ignited, caused an explosion in the magazine ; 
that only one explosion took place, and that no mine 
played any part in the affair.” Commander Gercke 
continues by saying that if it should be proved that a 
mine was capable of inflicting such damage as that suf- 
fered by the ‘‘ Maine,” extensive changes must in future 


There | 





THE SPANISH SUBMARINE TORPEDO BOAT “PERAL”’ 


| and from the causes suggested by Herr Gercke. As to 
| the changes suggested by this gentleman in regard to 
| the strengthening of ships’ bottoms, we cannot think 
| that any strengthening within reasonable limits would 
| protect a ship from the effect of the explosion of sucha 

mine as, in all probability, has been the cause of the 
| destruction of the *‘ Maine ~ aad the loss of some two 
hundred and fifty gallant men.—Industries and Iron, ot 


London. ae 


A NEW DISAPPEARING GUN CARRIAGE. 

During the last few years great attention has been 
paid by ordnance experts to the production of disap- 
pearing gun carriages and gun lifts for coast defense. 
The results have been very satisfactory, and among the 
several types of carriages have been the Gordon, Buf- 
fington-Crozier and others. A new “all-around fire” 
disappearing gun carriage for a ten-inch breech-load- 
ing rifle cannon has just been finished by J. B. & J. M. 
Cornell, of New York, at their West Point fouadry. 
This gun differs in its action and its underlying de- 








A NEW 


DISAPPEARING GUN CARRIAGE, 


sign from that of the Buffington-Crozier. In both of 
these carriages the gun is mounted by its trunnions in 
| bearings in the upper ends of two levers. In the 
former the fulerums of these levers are stationary, the 
lower portions of the levers being connected with the 
counterpoise weight and the recoil-resisting appliances. 
The result of this construction is that the trunnions of 
the gun travel in a true cirele. The Buffington-Crozier 
| gun. which is deseribed in the SctENTIFIC AMERICAN 
for Mareh 14, 1896, also mounted in the upper 
jend of two levers, the fulerums of which after fire 
|travel rearwardly along horizontal guides, while the 
| lower ends of the levers travel in vertical guides and 


1s 





then quickly disappear as the line of travel approaches 
the end of the stroke, the short diameter of the ellipse. 

The total weight of the 800,000 
pounds, which is made up of 155,000 pounds of steel 
1 iron forg 


‘arriage is about 


and iron castings, 15,000 pounds of steel anc 
ings, 85,000 pounds of lead counterpoises, 40,000 pounds 
of structural steel shapes and about 5,000 pounds of 
The gun weighs about thirty 
three tons, and the shop tests have been highly satis 
factory. The gun has now been delivered to the gov- 
ernment, The great advantage of this gun is that it 
fire every direction, which will prove 


brass and other metals. 


can in very 


chance of the explosion having occurred on the inside, | valuable in many locations, as on low sandy spits 


The carriage was built in 
the old historic West 
i Point foundry, located at 
Cold Spring on the Hud- 
son, Which has recently 
been taken 
ized by Messrs. J. B. & J. 
M. Cornell. This plant is 
well known as the foundry 
at which the 
** Parrott” guns were made 


and modern- 


celebrated 


which played such an im- 
portant role in the Civil 
War. The same foundry 
also built the “ Zalinsky ” 
dynamite guns. 


oo 
Quenching the 
Thirst, 
Everybody at all familiar 
with the actual conditions 
of an army on the march, 


Soldier's 


says The Independent, ap 
preciates the great practical difficulties in the way of ob 
taining an uncontaminated supply of drinking water ; 
and one of the most valuable suggestions was made by 
a gentleman who imagined the possibility of making 
use of “driven” wells, through which safe water might 
be obtained, and, fortunately, there is carefully re- 
corded experience to testify to their value. 
| In the French invasion of China, in 1856-1857, the 
Chinese, when driven from a place, put poison in the 
springs and surface wells, and many French soldiers 
were killed thereby ; and at once the engineers made 
requisition for iron pipes. These were forced into the 
earth with sledge hammers, and common pumps put 
on, and an adequate supply of wholesome water drawn. 
As our authorities are quick to avail themselves of all 
really fertile ideas, this suggestion will not be lost on 
them. 

Another way of quenching thirst, harmless and effi- 
cient and available, when there is strong pressure for 
uninterrupted action on the part of the soldier, would 
be to fill his canteen with tea. Of course, this would be 
made from boiled water; and the addition of a few 
drops of lemon juice would increase 
its power of exciting the salivary 
glands to greater activity, and it is an 
expedient often resorted to where it 
is desirable that the 
amount of liquid should be ingested 

The of tea is still further ap 
proved by the testimony of experience. 
Sir John Hall, K.C.B., says: ‘In the 
Kaffir war (1852) a march was made 
by 200 men, in which 1,000 miles were 
eovered in seventy-one days, or at the 
rate of fifteen miles a day, without 
wine, spirits or beer.” Officers in In- 
dia, when marches were made through 
malarious regions, had an opportunity 
to test the virtues of tea. Sir Garnet 
Wolseley urges its use, and the ex- 
perience of the Canada lumbermen 
confirms its value. They spend the 
winter in the backwoods in the hard- 
est sort of labor, and are exposed to 
a freezing temperature, and while no 
spirits are allowed, they have an un- 
limited supply of tea. 

Enough has been said of the horrible 
sanitary conditions in in the 
neighborhood of the cities to warn us 
that even the driven wells might not 
serve as an absolute protection where 
the soil is saturated with infectious 
material, unless they could be driven 
far down beyond what must be the inevitable soakage 
during the rainy season. People forget that the de- 
saying vegetation in a kitchen midden contains many 
minute organisms, to which the interstices of common 
earth are as spacious galleries and ample conduits, need- 
ing only water to be washed far down into the earth. 
——> 4 ope Ot—SSS 

Four vagrants, says The Railway Review, headed for 
Chicago, boarded an Illinois Central train at Kanka- 
kee, recently, and took passage in a refrigerator car, 
where they were locked in. When the train arrivec 
in Chicago, a day later, the men were found badly 
chilled and unable to move. 





least possible 


use 


Cuba 
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THE CUBAN INVASION. 

On Tuesday, June i4th, approximately 16,000 men, 
representing all branches of the land service, were em 
barked at Tampa on 35 transports, and these with two 
water boats set sail in convoy guarded by the 
** Indiana,” ** Helena,” ‘* Castine,” ‘* Bancroft,” ** Mor 
rill” and “ Hornet ;” a foree that was further strength- 
ned off Rebeeea Shoals Light by the Detroit,” 
Osceola” and ** Wasp,” and off the coast 
and ** Por 


Manning 
Puerto Prineipe by the * Montgomery” 
ter”—an array of war vessels more *han suflicient to 
cope with the entire force now available to Spain in 
West India waters 

The impression generally was that the fleet and 
transports would pass around Cape San Antonio, at 
the western end of Cuba, a supposition doubtless en- 
couraged by the government for its own purposes, 
Instead, the voyage was made eastward via the old 
Bahama Channel, rounding Cape Maysi, which con 
sumed six days—Sampson’s blockading squadron was 
first sighted on Sunday, the 19th. A few men were 
seized with typhoid fever and measles, doubtless con 
tracted at Tampa ; a few mules and horses, confined to 
the holds, succumbed to heat; and from the time of 
leaving Egmont Key, at the entrance of Tampa Bay, 
only a single ship, aside from U. 8S. men-of-war, was 
encountered, and this a freighter from Jamaica. For- 
tunately, even the elements were propitious, pleasant 
weather being the rule, and only a few suffered from 
seasickness. Taking all in all, the expedition has been 
remarkable, first for the utter lack of unpleasant or 
untoward happenings, and second as being the largest 
of its kind sent out by any nation since the Crimean 
war. 

On Tuesday the disembarkation of the troops began 
and was practically completed the following day. Sar- 
gedero de Baquiri, seventeen miles east of Santiago, 
was selected for the initial operations of the army, 
after due conference with the Cuban leaders in the 
province and the admiral on station commanding. 
The advantages of this locality are a wooded plateau 
of considerable breadth extending along the coast west- 
ward without material interruption to Aguadores, and 
continued again beyond the latter point to the east 
shores of Santiago Bay ; two highways, one along the 
coast, the other inland, the latter affording superior 
opportunities, as far as Cuban roads can, for the trans 
portation of light artillery and supply trains ; finally, 
the region provides an abundance of good water, which 
is a matter of no little moment. 

If the inland road is selected, it will be necessary for 
the troops to either ford or bridge three streams, VizZ., 
the Senilla, Gnama and San Juan, neither of which, 
fortunately, is more than a few yards wide: and 
though at this season all are in “spate,” they are 
seldom more than breast deep at the fording places. 
As the banks are high, the construction of suitable 
bridges should entail no great difficulties. The greatest 
drawback to the march on Santiago, apparently, will 
be the forwarding of heavy artillery, for not alone is 
the highway unsuitable to the transportation of such 
loads, but it is commanded by hills and ridges all the 
way, and bordered on both sides with heavy brush 
and jungle, affording excellent opportunities for harass- 
ing guerrilla operations on the part of the foe. 


It is apparent, therefore, even under the most favor- | 


able conditions, the speedy fall of Santiago can hardly 
be looked for. A well equipped Spanish army of not 
less than 30,000 men is admittedly encamped in and 
about the city, and many believe this estimate entirely 
inadequate.—-A gentleman recently arrived from Ha 
vana by H. M. 8S. * Talbot” assures the ScrENTIFIC 
AMERICAN that the total is not less than 45,000, and 
perhaps exceeds 50,000. The city itself, aside from its 
harbor defenses and Cervera’s fleet, is well guarded by 


lines of entrenchments that have been pushed beyond | 


the boundaries and atop of the hills, at every availa- 
ble point and equipped with the latest types of modern 
ordnance; there are newly erected batteries at the 
villages of Altares, Juragura and Sevilla; and finally 
the fortifications at Aguadores are to be reckoned 
with, and perhaps still more recent defenses than the 
foregoing, inanned and equipped by men and guns from 
the Spanish fleet. All in all, the ground about San 
tiago is {dealin the opportunities afforded for defense, 
and doubtiess every foot thereof will be stubbornly 
contested. . 

Although it is claimed there are two well armed and 
equipped bodies of insurgents, numbering respectively 
3,000 and 5,000, encamped to the eastward of Aguadores, 
aud another body near Asseradero of 930, all anxious to 
co-operate with the United States troops, it is probable 
these figures are somewhat exaggerated: but if true, 
and counting the marines and sailors that may be 
spared from Admiral Sampson’s fleet, the total forces 
available to General Shafter do not exceed 26,000 com- 
batants t is, therefore, a source of satisfaction that 
three brigades have already been fowarded from New- 
port News by the Washington authorities, and that it is 
also proposed to send further reinforcements at an early 
date. While the press is inclined to underrate the 
strength of the foe, there are no reasons for believing 
that the military officers in command are misled, but 


that they fully appreciate the magnitude of an under- 
| taking like the invasion of Cuba. 





A Geographical Commemoration, 

The year 1898 will long be noted for the commemora- 
tion of three great explorers, the Portuguese Vasco da 
Gama, the Italian Vespucci and the Russian Deschnev, 
and a few notes concerning them, giving the results of 
recent investigations, will, perhaps, be interesting. 

It was Bartolomeu Dias who first doubled the Cape 
of Good Hope, but it was Vasco da Gama who first 
made use of the knowledge then gained to sail from 
Portugal around Africa to India, just 400 years ago. 
The King of Portugal desired to conquer India, and 
though his council was opposed to it, he set about 
Four ships 


making preparations for the conquest. 
were fitted out under the superintendence of Dias, and 
the commander-in-chief was Vasco da Gama, who 
directed the fleet from his flagship ‘*San Gabriel.” 
They sailed July, 1497, and the first landing was made 
at St. Helena, and the Cape of Good Hope was passed 
| without difficulty. On Christmas Day a coast was seen, 
land fur that reason the place was called ** Natal,” the 
name which it still bears. He made other landings on 
ited on 6 and 22. He reached Melinda on April 15, 


and on April 24 he started for India under the guid- 
anee of an Indian pilot, whom Gama had procured 
from the ruler of Melinda through fraud and violence 
—methods which were not unknown in the Iberian pen- 
insula even in those days. On May 20, 1498, Gama 
anchored in Calicut on the western coast of the Indian 
peninsula. He stayed in India until the 5th of October 
and then sailed westward. The trip back to Africa 
took three months, and it was not until the 20th of 
March that the Cape of Good Hope was rounded again, 
and it was not until the end of August or beginning of 
September, 1499, that what remained of the expedition 
'again anchored in the harbor of Lisbon. The career 
of this explorer was tarnished by a series of outrages 
which completely undermined the dominion which the 
Portuguese founded in India. ‘ Nevertheless, in its 
relation to the world at large,” says Natural Science, 
‘the achievement was one scarcely inferior to the 
slightly prior discovery of the new world. It forms an 
labsolute turning point in commercial, economic and 
political history of Africa and Asia.” The four hun. 
dredth anniversary of the voyage was celebrated at 
Lisbon, May 7th to the 20th, an exhibition being held 





there. The voyage itself did not effect any extension | 


of our knowledge of the geography of India other than 
a more exact determination of the distance between 
Africa and India, but the enthusiasm with which his 
achievement was hailed in Portugal was for a long time 


of immense influence on the development of commerce | 


and navigation. Not only single vessels, but whole 
fleets were manned and sent to India by the route that 
Gama had opened. As a result, the wave of Portu- 
guese exploration and geographic discovery passed 
rapidly through the Indian Ocean to Ceylon, the Sunda 
Islands and Malacca; to Socotra and Ormuz, and thence 
to the interior of the Red Sea and Persian Gulf; from 
Malacca to the Moluccas, China and Japan. Among 
the chief conquerors and explorers we may recall the 
well known names of Tristéo da Cunha, Affonso d’Al- 
buquerque, Jodo de Castro and Ferdinand Magellan ; 
and not less immortal is the name of Camoens, who 
sang the story of his country’s deeds while banished to 
| the distant gardens of Macao. 

| The third congress of the Italian Geographical Asso- 
ciation was held at Florence during the week beginning 
April 12. The proceedings of the congress included 
ithe celebration of the four hundredth anniversary of 
the discoveries of Toscanelli and Vespucci. As to the 
forename ‘* Amerigo” of the latter, there has been much 
dispute, and there have not been wanting geographers 


| 


| tot opposite views and say that this name was really 
“5 cico,” and that he changed it himself or it was 


cha... d by his friends to ‘** Amerrigo,” in order to make 
it 1esemmble more closely ‘*‘ Amerrique,” which is said to 
have been the aboriginal name of the tribe of Indians liv- 
ing in Nicaragua discovered by Columbus. Fortunately 
the explorer’s register of baptism has recently been dis- 
| covered at the church of San Giovanni, at Florence, and 
is given in full in the SCIENTIFIC AMERICAN for March 
19, 1898. Vespueci’s claim to be the discoverer of 
America rests chiefly upon his own word, and, unfortu- 
| nately, contemporary history is silent regarding the 
alleged voyage, and he was busily engaged at Seville 
and San Luear fitting out the fleet at the time when he 
| alleged he made his remarkable voyage. He did go to 
America with three subsequent expeditions, concern- 
ing each of which he wrote a narrative. 

It is stated that Martin Waldseemiiller, in his ‘‘ In- 
| troduction to Cosmography,” 1507, first proposed the 
name ‘ America” for the western continent, and in 
| 1510, in a manuscript map of Glareanus, we find the 
| legend ** Terre America.” We have already illustrated 
in the number cited above the interesting portrait of 
Amerigo Vespucci recently discovered. 

The third notable explorer is Desehnev, the Cossack, 
who sailed in 1648 from Kolyma, past the northeast 
point of Asia down to the mouth of the River Anadyr, 
on the Asiatic shore of the Pacific, thus being, it is 


| 
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supposed, the first European to sail down the strait 
afterward named after Bering, and to prove not mereiy 
the possibility of a northeast passage, but the more im- 
portant fact of the separation of Eurasia and America. 
It is a curious fact that, for many years, the exploit of 
Deschnev was unknown to the Russian authorities, but 
now a statue is to be erected to him at Chabarowsk, 
on the Amur, and the name of East Cape is to be 
changed to Cape Deschnev, so that the three notable 
explorers are to be commemorated by the nations to 
which they belong, for the real or supposed discovery 
of the route to the East and West Indies and of the 
northeast passage, 
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Recent Comets, 
BY WILLIAM R. BROOKS, M.A., F.R.A.3. 
On June 11, a comet was discovered at the Lick 
Observatory by means of photography. 
Mr. Codington was exposing a plate for the photo- 





graphie registration of some celestial objects, when, 
upon developing the same, a streak of light was found 
thereon, which indicated the presence of a comet. 
This was confirmed by visual observation with the 
telescope. 

The comet was observed by the writer on June 14, in 
right ascension, 16 h. 14 m. 40s.; declination south, 
27 deg. 7 m. 

It was in the constellation Seorpio, near the bright 
red star Antares. 

Daily motion, about three-quarters of a degree ina 
southwesterly direction. 

The comet is a moderately bright telescopic object. 

My latest observation was on June 17, when its posi- 





| tion was, right ascension, 16 h. 4 m. 2 s.; declination 


| south, 29deg.1 m. On July 1 its approximate place 


will be right ascension 15 h. 19 m.; declination south, 


36 deg. 10 m. 
ENCKE’S COMET. 


This well known comet was recently detected at its 


present return by Tebbutt, in Australia. It has the 


shortest period of any known comet—three and one- 
third years. The comet passed perihelion on May 24, 
j}and was then in good northern declination, but too 
| near the sun to be seen—setting in bright twilight. 
| Several attempts were made to detect it at this ob- 
| servetery, but the above conditions were unfavorable. 
From now on the comet may be well observed in 
southern latitudes. 
WOLFS PERIODIC COMET. 
| This comet was detected by Hussey, of the Lick Ob- 
servatory, on its present return, on June 16, in right 
ascension 2 h. 16 m.; declination north, 19 deg. 42 m.— 
| very near to the predicted place as indicated by the 
ephemeris. It is in the eastern morning sky. 

The following ephemeris will show its course through 
the heavens for the next few weeks : 








R. A. Decl. N. 
h m. deg. m. 


2 #8 +20 9 
2 8 20 ll 
3 3 20 4 
3 47 19 41 
4 9 19 0 
4 21 18 8 





On June 14 a faint comet was discovered at Lick 
Observatory by Perrine, in right ascension 3 h. 29 m.; 
declination north, 58 deg. 36 m. It is best observed in 
the northeastern morning sky. 

The comet. was observed by the writer with the 
10-inch refractor of this observatory on June 17, thir- 
teen hours, in right ascension 3 h. 46 m. 30 s.; declina- 
tion north, 58 deg. 2 m. 

Its predicted place on July 2 is, right ascension 5 h. 
10 m.; declination north, 52 deg. 27 m. 

It is slowly inereasing in brightness. 

Smith Observatory, Geneva, N. Y., June 20, 1898. 
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The Current Supplement, 

The current SUPPLEMENT, No. 1174, has a number of 
articles of interest. **The Causes of the Explosive 
Effect of Modern Small Caliber Bullets” is very timely, 
in view of the fact that the Spaniards use Mauser rifles 
and that both our navy and army are also equipped 
with guns firing small caliber bullets. ‘*‘ The Competi- 
tion of Automobile Hackney Carriages” illustrates the 
most modern types of automobile carriages which now 
ply for hire in Paris. The article shows that in Paris, 
at least, the horseless carriage industry is on a firm 
foundation. An important paper by Mr. James W. 
See on “‘ Patents ” deals with modifications, divisional 
patents, solicitors, contingent fees, infringements, gov- 
ernment divisions, copies of patents, digests, foreign 
patents, ete. ‘‘An Apparatus for the Production of 
Acetylene Gas ” describes a number of modern forms 
of apparatus for producing the new illuminant. “ Li- 
quefied Air for Industrial Purposes ” describes the de- 
vices of M. Pictet and M. Cailletet. ‘‘ A New Railroad 
Station in Dresden ” describes one of the finest railroad 
stations in the world. ‘‘ Don Carlos” gives some par- 
ticulars of the life of this interesting and picturesque 
pretender to the throne of Spain. ‘Indian Hemp” is 
an article by Dr. G. Archie Stockwell. ‘‘ The Dussaud 
Téléoscope ” describes an interesting French invention. 





~~ 


JuLy 2, 1898.] 


Scientific American. 


9 

















Sorrespondence. 








Negotiable Paper in Tennessee, 
To the Editor of the SCIENTIFIC AMERICAN : 

The writer of the article on ‘*‘ Negotiable Paper for 
Patent Rights,” which appeared in the SUPPLEMENT 
of June 11, overlooked the fact that the odd statutory 
provision, making it a penal offense to fail to insert in 
a note given for a patent right, words showing that it 
is given for a patent right, has crept into the statutes 
of this State (Tennessee), and that, too, as late as the 
legislative session of 1897. Chapter 77, Acts 1897, pro- 
vides as follows: 

** Hereafter it shall be unlawful for any person, either 
in his own behalf or in a representative capacity, to 
take or receive for the sale of a patent right or any in- 
terest therein, a note or other written security given 
for such right or any interest therein, unless it shall 
clearly appear upon the face of the note or other 
security that the same is given in the purchase of a 
patent right or an interest therein.” 

The remarkable feature of this act is that, by the 
second section, the offense is made a felony and punish- 
able by imprisonment in the penitentiary not less than 
one nor more than three years. 

We already had a statute making a note subject to 
all defenses in the hands of an otherwise innocent pur- 
chaser, where it contains words showing that it was 
given for a patent right. T. A. STREET. 

Nashville, Tenn., June 14, 1898. 
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Instinct or Superstition? 
To the Editor of the SCIENTIFIC AMERICAN : 

Three days ago, one of our maids came to tell us that 
the cockroaches were streaming out of the houses in 
one of the streets of our village, marching in whole 
companies across the backyards and gardens toward 
the shores of the lake. 

The village where we live consists of about 400 cot- 
tages, mostly built of logs and thatched with straw. 
They are built on both sidesof a street about two miles 
long and 400 feet broad, in nests of four homesteads 
each, separated by cross streets some 40 feet broad. 
The village is divided into two unequal halves by the 
gardeus and courts surrounding our house, the house 
of another gentleman whose property adjoins ours, 
and by a large common or square, where the village 
echureh, schoolhouse and a few other buildings are 
situated. On the south, the long line of homesteads is 
bordered by an open field; on the north, by the shores 
of a long, but shallow lake. 

We have had a very dry spring this year, no rain 
having fallen for nearly three weeks, so that everything 
was very dry. The weather has been unusually hot 
(up to 40° Reaumur in the sun), and only during the 
last three or four days a north wind has rather cooled 
down the atmosphere. 

The strange migration of cockroaches that I have 
mentioned took place at about 11 A. M. on the 3ist of 
May. These nocturnal insects infest the wooden cot- 
tages of our peasants in vast numbers, hiding in the 
ehinks and crevices of the walls and ceilings or behind 
the large stoves, and sallying out at night in search of 
food. Whether from a kind of respect for their useful- 
ness as scavengers, or rather from a general dislike of 
killing any living thing that is so characteristic of the 
Russian peasant, our villagers never destroy these 
pests, and it is a perfect torture for any one of a sensi- 
tive constitution to pass a night in a peasant’s cottage, 
because of the swarms of cockroaches that race over the 
floor, walls and furniture as soon as night sets in. 

Constant intimacy with these insects has made our 
peasants thoroughly acquainted with their habits, 
likes and dislikes, and they have come to put a faith in 
many of their observations that seems mere superstition 
to less habitual observers. Among these beliefs the 
most common is, that cockroaches have an infallible 
prescience of the immediate fortunes of the homestead 
they choose to inhabit. Any unusual activity in the 
eockroach colony, ora sudden reduction of their num- 
bers, is interpreted as a certain sign of some impending 
danger tothe family or the home. When, however, a 
general migration of cockroaches takes place—especial- 
ly in the day time—our peasants have always under- 
stood it to portend nothing else than a destructive fire. 

Consequently, when I was told that the roaches were 
marching to the lake in broad daylight three days ago, 
we had a lively discussion of the subject at our family 
lunch, and the general opinion was, that such a super- 
stition could have no real foundation, unlike the well 
known one of rats leaving an unsafe ship in port; for a 
fire, especially in summer, is generally the result of an 
accident that has no preceding or gradually developing 
cause. Still, | was interested enough to inquire in 
what particular part of the village this migration had 
been observed. I was informed that the stampede was 
by no means general, but was confined to a row of 
cottages in the extreme eastern end of the main street. 

To-day, June 2, at 4:30 P. M., we hurried out of our 
house at the ery that fire had broken out in the village, 
and the great bell of our church was tolling its rapid 
and violent appeal for help as I drove our fire-engine 





in the direction of a great column of black smoke as- 
cending in the eastern end of our village. 

After a battle with the flames that lasted for about 
three hours, our four engines managed to arrest and 
control the conflagration ; and as I write, the embers 
of more than thirty houses, barns and farmyards are 
yet sending up lurid clouds of smoke and steam in the 
soft summer night. 

The cockroaches had left precisely those cottages 
that have just been destroyed, and are now enjoying 
the fruits of their foresight in other houses, many of 
the dwelling houses on my own estate being perfectly 
infested with them. 

As a constant reader of the SCIENTIFIC AMERICAN, 
I thought this communication might be of general in- 
terest. Perhaps others may have heard or witnessed 


facts that may help to give an answer to the question | 


that heads this letter. 


I must add that the cause of the fire has not yet | 


been ascertained, but as it originated in the porch 
of a cottage where an old woman was left in charge of 
six small children (the rest of the family being at work 
in the fields), it was very probably due to some of the 
children playing with fire. 
NICOLAS SHISHKOV, J. P. 
Archangelskoe, near Simbirsk, Russia, June 2, 1898. 








How Firecrackers are Made. 

Mr. John Goodnow, Consul General of the United 
States at Shanghai, has sent to the Department of 
State at Washington an interesting report on the 
method used in the manufacture of firecrackers and 
the extent of this industry in China, During the year 
ended June 30, 1897, there were exported from China 
26,705,733 pounds of firecrackers, valued there at 
$1,584,151 in gold. The largest part of the total ship- 
ment was sent to New York, to be in turn shipped 
throughout the United States, to give the patriotic 
American boy the means by which he can show his 
appreciation of the Fourth of July. 

The exports represent only a small fraction of {the 
quantity of these small explosives manufactured in 
China, for the use of firecrackers, says Mr. Goodnow, 
‘‘is universal in China, and has been as far back as 
history records.” ‘It is most probable that in the be- 
ginning they were used to frighten away evil spirits ; 
now they are most frequently an expression of good 
feeling or of ceremonious compliment. They are used 
at weddings, births and funerals; at festivals; re- 
ligious, civil and military ceremonies; at new ‘year; 
to salute persons about to make a journey; and, in 
fact, on all occasions out of the ordinary routine.” 

According to Mr. Goodnow, there are no large manu- 
factories. The crackers are made in small houses and in 
the shops where they are sold. Inthe latter places the 
proprietor of the shop, his wife (or wives) and children 
do the work. No record is kept of the number made 
and sold, and no estimate of their cost is possible. 

In making crackers, only the cheapest kind of straw 
paper which can be produced in the immediate locality 
is used for the body. A little finer paper is used for 
the wrapper. 

The powder is also of the cheapest grade, and manu- 
factured in the locality where used. It costs 6 to 7 cents 
gold per pound. For the fuse, a paper (called ** leath- 
er” in Shanghai) is employed, which is imported from 
Japan, and is made from the inner lining of the bam- 
boo. In other places a fine rice paper ,is used, gener- 
ally stiffened slightly with buckwheat-flour paste, 
which, the Chinese say, adds to its inflammability. 
A strip of this paper one-third of an inch wide by 
fourteen inches (a Chinese foot) long is laid on a table 
and avery little powder put down the middle of it 
with a hollow bamboo stick. A quick twist of the 
paper makes the fuse ready for use. 

Mr. Goodnow says that it is not easy to persuade the 
Chinese to exhibit their modes of manufacture to a 
foreigner, but Vice-Consul Williams saw the work going 
on, and thus describes it : 

The straw paper is first rolled by hand around an 
iron rod, which varies in size according to the size of 
cracker to be made. To complete the rolling, a rude 
machine is used; this consists of two uprights sup- 
porting an axis, from which is suspended by two arms 
a heavy piece of wood, slightly convex on the lower 
side. There is just room between this swinging block 
and the top of the table to place the cracker. As each 
layer of paper is put on by hand the cracker is placed 
on the table and the suspended weight is drawn over 
the roll, thus tightening it until no more can be passed 
under the weight. For the smallest ‘“* whip” crackers, 
the workman uses for compression, instead of this 
machine, a heavy piece of wood, fitted with a handle 
like that of acarpenter’s plane. In filling crackers, 
200 to 300 are tied together tightly ina bunch. Red 
clay is spread over the end of the bunch, and forced 
into the end of each cracker with a punch. While the 
clay is being tamped in, a little water is sprayed on it, 
which makes it pack closer. The powder is poured 
in at the other end of the cracker. With the aid of an 
awl the edge of the paper is turned in at the upper end 
of the cracker, and the fuse is inserted through this. 

The long ends of the fuses are braided together in 


such a way that the crackers lie in two parallel rows. 
The braid is doubled on itself, and a large, quick-fir 
ing fuse inserted and the whole bound with a fine 
thread. The bundle is wrapped in paper and in this 
shape sent to the sea coast. 

A variety of cracker I do not remember to have 
seen in the United States, continues Mr. Goodnow, 





but which is popular here, is the *‘*twice sounding.” 
It has two chambers, separated by a plug of clay, 
t through which runs a connecting fuse. There 
a fuse extending from the powder in the lower cham 
ber through the side of the cracker. When the crack- 
| er is to be fired it is set on end and fire set to the fuse. 
The powder exploding in the chamber throws the 
cracker high in the air, where the second charge is 
exploded by fire from the fuse extending through the 
plug between the two chambers. In the manufacture 
|of these the clay is first tamped in with a punch, to 
form the separating plug. The lower chamber is then 
loaded with powder and closed by 
paper at the end. The upper chamber is loaded and 
closed with clay. A hole is punched in the side of the 
jlower chamber with an awl and the fuse inserted 
| through this opening. 

At Canton the ordinary size cracker (14g inches long 
| by a 4 of an inch in diameter) costs 1 tael (62 cents) 
for 10,000 for export. At Hankow the best quality of 
this size cost 1 tael for 5,000; while of the second 
| quality 20,000 can be bought for 1 tael, At 
king 15,000 of the ordinary crackers can be bought for 
/itael. At Shanghai 1 tael will purchase 5,000 of the 
|ordinary size, while the largest sell for $5 per thou- 
| sand. These prices are probably only a shade above 
| the actual cost of manufacture. The small manufae- 
turers sell to Chinese compradores, who buy as agents 
of foreign firms and ship the crackers in bundles to 
the sea coast, where they are packed in boxes which 
cost about 4 taels ($2.50) per hundred, and hold 250,000 
firecrackers. 

Aside from the fact that all the material used is 
native and produced where the crackers are manu- 
factured, and that transportation does not enter into 
cost, the wonderful cheapness of manufacture is ac- 
counted for by the kind of labor used and the wages 
paid. The items of cost of plant and interest on it are 
eliminated by the fact that the crackers are made in 
the homes of the workmen and in the shops where 
they are sold. The hours of labor are from 6 A. M. to 
j 11 P. M., and there are seven working days in each 
week. Four-fifths of the crackers consumed in China 
| are made by the families of those who sell them, these 
| people, of course, receiving no wages. Of the paid 
work, a very large proportion is done by women and 
| children who are paid by the piece. It is estimated 
|that thirty women and ten men can make 100,000 
| crackers per day, for which work the women will re- 
ceive 5 cents each and the men about 7 cents each. 
An apprentice is bound for four years, and during 
that time receives only his board. At the end of that 
period he will receive, if he is a fairly good workman, 
150 cash per day, or 7 cents in United States money. 
An expert at the trade receives 200 cash per day, or 10 
eents gold. 

Workmen at this trade receive about the average 
rate of wages paid here for common labor. The trade 
is considered unhealthy and dangerous, and there- 
fore not desirable. 

—_—_—_—_———pP +6 ae 

An Electrical Exhibition in Como in 1899, 

Como, Italy, will ever be famous as the birthplace of 
Alessandro Volta, and it is gratifying to note that this 
city is preparing to worthily celebrate the hundredth 
anniversary, which will take place in 1899, of the inven- 
tion of the Voltaic battery. The International Elec- 
trical Exhibition will be opened at Como on the 15th 
of May and will continue open until the 15th of Octo- 
ber, and annexed to it will be the National Exhibition 
of the Manufacture of Silk and an International Ex- 
hibition of the Machinery, Preparation and Process of 
Working the Same. As Como is in the heart of an im- 
portant silk district, the latter part of the exhibition 
cannot fail to be of interest. Foreign electricians are 
invited to the Electrical Congress which will be held, 
and every opportunity will be given them for the dis- 
cussion of all the papers read. 

Como is beautifully situated on the lake of the same 
name, at the foot of the Alps, and easily reached from 
Milan or Switzerland. This is an excellent place for 
holding an exhibition, owing to its central location. 
Italy has abundant hydraulic power, which should in 
duce manufacturers to try to develop it. There will be 
exhibited Volta’s original apparatus, his manuscripts, 
autographs, portraits, ete. An attempt is to be made 
to illustrate the history of electricity during the century. 
Particular attention will be paid to the methods of 
teaching electricity. The bulk of the exhibits will fall 
into the twelve sections into which they are classified. 


is also 


turning over the 


Chung- 
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In Paris accident insurance policies are issued guar 
anteeing the holder against the consequences of the 
damage he may inflict on others. They are taken out 
chiefly by cab drivers. 
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ACCIDENT TO THE REVENUE CUTTER “GRESHAM.” 


\pril 26 the United States revenue cutter ** Gres 

un” stopped at Ogdensburg, N. Y., on her way from 
pper lakes to w scene of naval activity. The 
(ires m s 2 t in length and draws about 12 
water. She was built in Cleveland and is very 

ust Chis and other new cutters were transferred trom 


the Treasury to the Navy Department at the beginning 


of hostilities. The “ Gresham” was unable to proceed 
on her journey on account of her length, which was 
rreater than the locks of the St. Lawrence canals, just 
below Ogdensburg, and her draught was also greater 
than the depth water in the canals. In order to 
make the journey to Montreal, where she was to be 
put toget ywain, the boat had to be cut in two, and 
the draught of the two sections lessened by pontoon 
ing \ section of the boat about 35 feet in length was 


cut from the rest cf the boat, the parts were separated, 
and wooden bulkheads were built across the ends 
Each pontoon was secured to 

the sides just forward of the 

propeller to lessen the draught 

of the stern sufficiently, and 

stualler pontoons were placed 

under the forward quarter to 
support wid steady the boat 
section Before hauling the 
boat out upon the marine rail 
way, the anchors, chains and 
other movable things were 
unloaded upon the deck to 
lighten the load, and about 
the first part of the third week 
in May the boat was replaced 
in the water and the work of 
reloading the anchors was 
ibout completed when, ae 
eording to accounts of men of 
the crew and workmen in the 
shipyard, all of the heavy ar 
ticles were loaded upon the 
upper deck, instead of upon 
the lighter, which could ae 
company the boat through 
the canals Naturally, the 
load on the deck made the 
boat section top heavy, and 
May 17, it was 


noticed to have quite a list to 


on Tuesday 
starboard. This list increased 
rapidly, and was further aided 
by the breaking loose of a 
rapid-fire gun mounted in the 
boat, which was quickly fol- 
lowed by the capsizing of the 
boat section, which sank in 
about 35 feet of water between 
the piers of the dock In turn- 
ing over the gun was thrown 
out upon the dock, as was also 
one of the anchors Fortu 
nately, no one was killed and 
only one man was slightly in 
jured. Had the accident hap 
pened some twenty minutes 
wfore, the casualties would 
probably have been many, as 
some twenty-five men were at 
breakfast in the section of the 
vessel which sank, and it is 
likely that many of them 
eould not have escaped In 
safety [be forward section 
which sank weighed about 85 
tons, and some of the plates 
which projected from both 
sections were badly twisted, 
owing to the close proximity 
of the two sections of the 
boat The Ogdensburg Ma 
rine Railway had the contract 
for taking the boat to the 
canals, and they conducted the wrecking operations. 
An inspection was made since the forward section has 
been raised, and it disclosed the fact that many of the 
tes were bent and the vessel was leaking badly. The 
accident is generally accounted for on the theory that 
the pontoon on which the section rested was filled with 
water. This is another theory in addition to the one 
already advanced. Preparations are in progress for 
taking the cutters “Algonquin” and ‘ Onondago,’ 
now building at Cleveland, through the eanals. It is 
mnsidered that the revenue eutters will not return to 
lakes ving to the fact that they eannot be gotten 
through t inals without eutting them again. It is 


rs will be built for the lakes. 
->-+e-.> 
To restore to aluminum its white color, which has be- 


vis recommended: Dissolve 30 


come gray, the followin 
grammes of borax in 1 liter of water and add afew 
With this mixture 


drovs of ar nia to the solution. 


wash the articles Die Mappe 





Height and Distance from Sea Affecting Climate, 

The effect of elevation in lowering temperature de- 
pends upon the fact that, as heat is very slowly com- 
municated from stratum to stratum of the air, and as 
the air is warmed chiefly by the surface of the earth, 
the lowest layers are the warmest, and the tempera- 


ture on the tops of mountains is therefore much lower | 
than on the plains below, says The Sanitarian. The} 


difference is, however, far more marked in the day time 
than at night and in summer than in winter. During 
severe frosts the conditions are generally reversed, and 
the temperature rises with height instead of becom- 
ing lower, so that a thaw often sets in upon the hills 
while the frost is still unbroken in the valleys below. 
If the air were perfectly dry, the rate at which the 
temperature would fall would be 1° F. for every 180 
feet ascent. Inasmuch, however, as the atmosphere 
contains moisture, which is liable to be condensed by 
cold, the latent heat given out in condensation diim- 

















ACCIDENT TO THE “ GRESHAM” AFTER BEING DIVIDED TO PASS THROUGH 
8T. LAWRENCE CANALS 


inishes the rate of cooling, so that the rate of low- 
ered temperature, as a general rule, may be taken as 1 
F. for every 300 feet in altitude. Solar heat, being 
the source of all energy, exercises supreme control over 


climatie conditions. Radiant heat, or the heat radi- 


ated from the sun, although possessing great power 


of warming solid and fluid bodies on which it falls, 


has little power of heating the air through which it} 


passes. Were it not for the watery vapor contained 
in the atmosphere, radiant heat would pass through it 
without raising the temperature. It is the shade 
heat, or the heat reflected from the surface of the 
earth, whether land or water, and directly warmed by 


the radiant heat emanating from the sun, -which re- 


guiates the temperature of the air. Winds, for ex- 
ample, convey over immense distances the temperature 
of the regions from whence they arise ; while owing to 
the greater specific heat of water, which is as four to 
one compared with that of land, water takes longer to 


warm as well as to cool. Hence, the sea remaining 


open, except in the polar regions, is constantly modi- 


| tying the strata of air coming in contact with it, and 
thus moderates the heat in summer and the cold in 
;winter. It is on account of this specific heat of water 
that insular climates are more equable than con- 
tinental, the summers being cooler and the winters 


warmer. 
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The Philippines as a Trade Center, 
| American interest in eastern affairs has witnessed a 
veritable boom since that memorable first of May this 
year. That, at least, would seem to be the first con- 
| clusion arrivable at, when the immense mass of infor- 
mation regarding Asiatic trade conditions and outlook 
which has been published is considered. That the 
basis of much of this very apparent popular demand 
| for information is the thrifty American anxiety to look 
|for possible trade extension in that direction, seems 
That this trade extension may be great- 





| quite evident. 


|ly accelerated by the obtaining of a base in Asiatic 


waters from which American 
eg | interests may operate seems 
likewise accepted. One de- 
velopment of this popular in- 
terest is witnessed in the pre- 
paration by the Bureau of 
Statistics of the Treasury De- 
partment of a series of tables 
concerning the trade done be- 
tween the United States and 
a number of countries of Asia 
in the vicinity of the Philip- 
pines. Of course, it is well 
known that the most thickly 
populated countries on the 
face of the globe are situated 
not far from the Philippine 
Islands, China and British 
India being citable as notable 
examples in this latter re- 
spect. While, of course, sup- 
plies for the vast population 
that lies within measurable 
distance of the Philippines, 
variously estimated at from 
800,000,000 to 900,000,000, might 
not be so valuable or expen- 
sive individually as is the de- 
mand from our own or Eu- 
ropean sources, still the vast 
number of people to be sup- 
plied with products, a number 
of which can be and are made 
i in surplus quantities in the 
United States, renders any 
statistics of this character of 
live commercial interest. 

To the group of countries 
adjacent to the Philippines, 
including China, British In- 
dia, the East Indies, Japan, 
Corea and Asiatic Russia, the 
exports of the United States 
are shown to have increased 
from a sum slightly in excess 
of $27,000,009 in 1893 to nearly 
$62,000,000 in 1897, and yet in 
spite of this growth our ship- 
ments to those countries 
make up less than 6 per cent 
of their total imports. Most 
of these imports, too, are of 
products largely produced in 
the United States. For in- 
stance, Chinese imports in 1896 
included $64,000,000 worth of 
cotton goods, over $4,000,000 
worth of woolen goods, large 
quantities of flour and ma- 
chinery also being imported. 
That we have already enjoyed 
some of this trade seems cer- 
tain from the fact that the ex- 
| port of cotton cloth from the United States to China in- 
creased from 27,000,000 yards in 1893 to 140,000,000 yards 
in 1897, and our total exports of merchandise to China 
in 1897 were three times as large as in 1895. Our ex- 
ports of cotton cloths to British India also show a 
heavy gain, while to the Dutch East Indies our 
| exports doubled in the four years mentioned, the chief 
articles of shipment being naval stores and mineral 
oils. A steady growth in our trade with Hong-Kong, 
which is the distributing point of that part of the 
world, shows a gain of nearly 50 per cent over 1894. 
Perhaps the greatest gain, however, is that shown in 
our trade with Japan, which in 1897 was more than 
four times that of 1893. It will be gathered from the 
above statistics that the Philippines might, under 
favorable circumstances, possess a value as a commer- 
cial center little if any inferior to their acknowledged 
importance as a military and naval base, and it ‘s, per- 
haps, not too rash to suggest that Manila might in 
time even rival Hong-Kong as a distributive trade 
center. 
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HOW THE SPANISH FORTIFY THE COUNTRY IN CUBA. | side by two ditches, thr¢e yards wide and three yards Our other engraving shows the fortified church of 


The Spanish soldiers have not had many encounters 


deep. On the outside of these two trenches is a well- 


| 
| 
} 


La Palma, Pinar del Rio. In this case the local church 


in battle with the Cuban insurgents, as, owing to the| stretched barbed wire fence, which was to oppose aj} has been strongly fortified, and this would also prove a 
. . * | " . 

peculiar nature of the surface of the land in Cuba, a| serious obstacle to the cavalry of the insurgents.. Be- 

small force is capable of holding a much larger force| yond the two trenches they dug wolf traps twenty 


at bay when such methods 

of guerrilla warfare are 
adopted as are used by the } 
Cuban insurgents. The 
armies of Spain have been 
perpetually harassed by 
the enemy, and as the 
Cubans would not meet 
them in the field they have 
devoted their attention 
very largely to attempts to 
cut off the various sections 
of the island to prevent 
the mobilization of large 
bodies of insurgent troops; 
to “reconcentration,” by 
which they hoped to starve 
the Cuban forces by shut- 
ting up in the towns the 
peasants furnished 
them with food, and to the 
protection of large estates 
and plantations. 

Our two engravings show 
the class of defenses which 
our troops will eneounter. 
The square fort (Fort Paez, 
Santa Clara), 
our cut, is an adobe strue- 
ture provided with a tiled 
roof, suggested by the ex- 
perience of the last war, 
1868-1878, when the insur- 
gents used to fire arrows 
with inflammable material 
ou the roofs of the forts, 
setting them on fire. Broad 
horizontal slots are pro- 
vided, through which the 
Spanish troops can fire. Such a fort is, of course, very 
formidable for the insurgents, but the United States 
troops, with their modern artillery, will convert it into 
a slaughter house in less than a minute. Such forts 
are frequently found along the two ‘“trochas” and 
along the railroads. 

It might be well at this place to deseribe the * trochas” 
which were built by the Spanish to confine the insur- 
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FORT PAEZ, SANTA CLARA, CUBA, HELD BY SPANISH TROOPS. 


yards apart. About one hundred yards apart they 
built some block houses, whose walls were made of 
thick planks a yard apart. The space between the 
walls was filled with sand. At night this fortified line 
was lighted with electricity and 12,000 men were con- 
ecentrated on it. Yet, in spite of these precautions, 
Maceo passed it twice, the barbed wire afforded no 
protection, being easily cut by the machetes. In the 





very effective barrier to the insurgents, who have little 
or no artillery, but with our modern guns we could de 

stroy the fort in a very 
destruc 


short time, and 


tion would come to all 
those who attempted t 
hold this fortification. The 
soldiers in front in both 
eases are Spanish soldiers, 
and from them we can see 
the type of men with whom 
we have to contend. 
~~ > oe 

Mr. BORCHGREVINK has 
given toa representative of 
Reuter’s Agency some de- 
tails of the arrangements 
for the Antarctic expedi 
tion which will 
leave for Australia and 
South Vietoria Land. He 
said that his ship, the 
“Southern Cross,” has 
been designed by the buiid- 
er of the * Fram,” and has 
10 feet of solid oak at her 
bows, and at her weakest 


shortly 


»s 


point is 32 inches in thick 





ness. Over all she is 
sheathed with 3 inches of 
American greenheart —a 
wood which never splits, 
and is very hard and slip 
pery. The “Souther: 
will fly the British 
flag, and will leave London 
in July. A pack of sixty- 
five Siberian 
will be taken, and a num- 
ber of sledges for the inland 


Cross” 


sledge aogs 





journey on the South Vie 

torian continent. The object of the expedition is to 

explore South Vietoria Land, and to investigate the 

seas and islands between there and Australia. Mr. 

Borechgrevink is taking with him stores for three years 
and a supply of carrier pigeons. 

iibeune asi etnadeesitbiiiaasinsaiiaticianisi 
Los ANGELEs, California, has set a good example by 
the enforcement of an ordinance forbidding the free de- 





FORTIFIED CHURCH OF LA PALMA, PINAR DEL RIO, CUBA. 


gents within certain districts. There are two of these 
fortified lines, but one of them is ineffective. This is 
the one intended to prevent the Cubans in the province 
of Pinar del Rio from moving on Havana. A road wide 
enough to permit of cavalry to pass is bordered on each 


‘“‘trocha” in the province of Puerto Principe the forts 
are of the type shown im our engraving, and a military 
railroad follows the fortified line across the island and 
makes the rapid concentration of troops comparatively 
easy. 


livery from house to house of samples of proprietary or 
other medicines. Numerous children have been made 
deathly sick (and on two or three oceasions, in various 
parts of the country, fatally poisoned) by getting hold 
of these samples and eating them. 
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having a series of holes near its circumference, and a | an edge of the protractor and a thumb-screw in the latter 


series of pins extending radially from the circumference, | side may be made to cause the spring to press upon the 
the number of pins being equal to that of the number o protractor to hold it in adjusted position. 
} th | jual tl ft t f | protractor to hold it ijusted posit 
Denver, | holes plug is inserted mto any one of the holes and a ‘ : . r . 
enver, |! A plug ts inset . —s “ ; ; “i DUMPING Scow. — Natt Stickney, 
i t ‘ epr r.cont t plate im the main circuit Is adapte 0 ve . . . s _ 
k I v ct} in } Bradford, Mass. This dumping scow is provided with a 
tiltir he wved by the plug to break the circuit, An armature-lever , ‘ : : 
well open at the bottom. A receptacle is pivoted at its 
- = a ate ue ur t through the main circuit, and a 
: ends in the hold and has its discharge side arranged to 
prises a rms part of a local circuit. This armature-lever forme 
: : ‘ overbalance the opposite side, so that upon releasing the 
Dos cu eer for u ocal circuit anc 8 provides a 
' . ¢ : ; : ~ . : I + ite | Tecepta le from a normal position it will automatically 
t r | stop fort ir or wheel by engaging with one of its . . : 
Pp ; , 4 =a turn on its pivots into a dumping position and discharge 
i " pins An electro-magnet ts located in the local cir . > 
the load, Means are provided for locking the receptacie 
it and vcts with a motor armature-lever A ratchet 





“ony in a dumping posiuon 
the indicator-wheel 





























ANGEWANDTE ELEKTROCHEMIR. Dritter | 


sleeve being independent of the packer, it may be moved 
Band. Organische Elektrochemie. | 


r consists 


* = without affecting the packing operation. | | 

. . | Von Dr. Franz Peters. 13 Bogen Oc- 

wah ete te VIOLIN OR MANDOLIN CITHERN.— | tav. Mit 5 Abbildungen. Verlag | 

inctned | Alexander Wascinski, Jersey City, N.J. This instru- | von A. Hartlebev, Wien. Paper, $1. 

1 of an- | ment 1s similar to a violin in that it is played with a bow Y ss % | 
ibular had | and toa mandolin in that the strings are picked and _The hind volume of Dr. Peters’ “ Applied Electro- | 
8. These | sounded in quick succession. The instrument is pro- Chemistry,” now lying before us, shows the same gen- 
rior of the | vided with a bow guide extending transversely of the eral excellence of treatment and the scholarly qualities | 
so characteristic of the first two volumes. Steadily | 


lar 
xlapted to strings on one side. Movable dampers normally engage the 


the author has kept in view the plan he adopted in the 
previous portions of his work. Nothing has been omit- 
ted which bears even remotely on the electro-chemist’s 


3 
> 


strings on the other side. Means are provided for remov- 


ing the dampers from the strings. The bow used consists 


t move- | of a toothed strip of soft rubber carried by a body, The . bh 7 
ovement | teeth of the bow produce by their engagement with the art nnumerable authorities are constantly referred to 


and cited in the many foot-notes. The chemistry of 
carbon, which essentially constitutes organic chemistry, 
by reason of its extremely involved reactions, presents 
difficulties to the electro-chemist far yreater than those 
It is the purpose of this volume 


strings the mandolin effect. 


St. 


opening ex- 


TRIANGLE.—Benjamin W. Trunk, 


meph, Mc 


ds through the hypotenuse 


In this drawing-triangle ar 


> mn 
B. Tavy- | & from the outer to the inner | of inorganic chemistry. 








ean. ‘I . | edge thereof and into an adjacent sid An edge or sec- to remove whatever doubts may ‘exist in the chemist’s 
ke tion is hinged to the triangle at one of the acute angles nind on various phases of the subject and in clear, terse 

1 number of | A pin is located in the opening of the hypotenuse A language to explain the chemical changes which accom- | 
same time | protractor is carried by the hinged edge or section and is pany many of the reactions. Important as the resuite | 
wv sig £ | fitted to slide in the openings. This protractor is formed hitherto obtamed may be, nevertheless, we may be pet- 
ilko pro it ite free end with a lug which engages with the pre- | mitted to hope that the future successes of electro-chem- | 

tral «ta- | viously mentioned pin to limit ite outward movement. | ists may be productive of even greater and richer benefits 


icator-wheel | A spring in the opening of the hypotenuse bears against! than those of the past, 
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be re ed ; correspondents will bear in mind that 
some answers require not a little research, and. 
though we endeavor to reply to all either by letter 


or in this department. each must take his turn 
Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 
Special Written Infor on on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 
Mimerals sent for examination should 
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(7457) J. D. asks: Would it increase or 
diminish the power of a donble engine 8 inches by 10 
inches, with driving band wheel 54 inches in diameter, 12- 
driving a 24-inch pulley, by using a smaller 
If so, in what proportion? A. 


inch face, 
diamcter band wheel ? 
At the same engine speed, you will diminish the power 
delivered by making the band wheel smaller. If you run 
the engine faster, to give the same speed to the second 
shaft, the power will be the same; all in consideration of 
the same quantity of steam used in both cases. A larger 
amount of steam used by using the same cut-off and full 
throttle will give more power under the higher speed 


(7458) W. C. L. asks: If the measured 
resistance of a line is 130 ohms, how many cells of bat- 
tery giving an output of 14% volt 44 ampere will it take 
to work four 150 ohms relays ? Making the total resist- 
ance 730 ohms. What is the base of calculation ? Should 
the internal resistance be greater than the external, and 
why? A. The number of cells required to work your 
line depends, not so much on the resistance of the in- 
struments as on the number of turns of wire in the relay 
magnets. As relays are usually wound, you will prob- 
ably require 6 to 8 cells. 
cuit should be much greater than the internal 
of the battery, if you would have your battery last any 
time. When these two resistances are equal, the bat 
tery gives its largest current, but runs down very fast. 


(7459) E. M. asks: How can I produce ¢ 
plane, polished surface on mineral specimens, to show 
the color and texture of the mineral ’ A. If the mineral 
is hard, it may be reduced to a plane surface by means of 
a carborundum wheel, kept wet with water, or by rub- 
bing it on an iron plate supplied with carborandum in 
the form of a coarse powder, kept wet. It may be 
smoothed with a finer carborundum wheel or with finer 
powder and finally polished with rouge or putty powder 
and water applied with a pitch lap. 


(7460) A. P. Y. says: Some years ago I 
saw an answer to one of your correspondents how to 


The external resistance of acir- 
resistance 


detect sewer gas. As I remember it, some chemical was 
exposed in a vessel, and, if sewer gas existed, it became 
discolored. Can you give directions for making the test ? 
A. 1. A suspected joint in a sewer or drain pipe may be 
tested by wrapping it with a single layer of white mus- 
lin, moistened with a solution of acetate of lead, As the 
gas escapes through the meshes of the cloth it will be 
blackened by the sulphur compounds. 2. It is usnal to 
detect gas escapes by applying a lighted taper or candle 
to the suspected place of leakage. This is dangerous, 
and many explosions have thus been occasioned. A 
safer mode is as follows: Mix dark soap and water in 
the proportion of 2 pounds of the former to 5 or 7 pints 
of the latter. The sticky paste or liquid so obtained ts 
ready to be applied by the brush to the gas pipe, when, if 
an escape is taking place, bubbles will readily be seen on 
the liquid ; thus the positions of the gas escapes are indi- 
cated without any danger. 
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sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in aceordance with the times and 
our extensive facilities for conducting the business 
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We claim for the NIAGARA 
the only Machine entirely Auto- 
matic in ite action. Standard 
sizes from WW to 150 lights. Larger 


sizes manufactured promptly to 
yrder Licenses granted for use 
“ in unoceupied territory 
Correspond with the 

FALLS ACETYLENE 
S MACHINE CO., 


Niagara Falls. WN. Y. and Canada 








or your house and grounds 
“1 by using a 


Water Supp pPly 
CALDWELL ANK AND TOWER. 


Steel Towers. 
ed Catalogue the subject. k 
Y BE Main St., Louisville, Ky. a 


ty pre or] Tanks. 


vur IDustra 
Ww E. ¢ aldwell Co 


WE MAKE A SPECIALTY oF 
WASHINGTON Al 4‘ LOUISIANA 
an 


e1 
“senen = ee CYPRESS TA 





oll removing apparatus, G. A. Mueller a6 
Folding chair, C. C. Tombs.... 406,108 | 
Frame. See Carrying frame. 

Frogiess switch, M. Riley 606,086 | 

Fruit gatherer, L. KE. Lane (06,062 | 

Furnace. See Assay furnace 

Furrower, marker and coverer, combined, 8. Lin- 
thicum, Jr 606,968 | 





Gage. See Axle e 

Games of cards, apparatus for playing d 
G. L. Castner 

Garbage closet, C. 8. Robinson 


Gas analysis, apparatus for, O. Bleier 


r burning 


uplicate 








Gas generating apparatus, acetylene, A. B. Grif 
| fen 605,68 
Gas generating apparatus, acetylene, H. H. Sup 
lee 
Gas generator, acetylene, E. E. Shuler 
Gas light tassel, incandescent, L. Hooker 605,960 


acety 


Gas, process of and apparatus fx 

lene, M. Grimm 605 S68 
Gases, burner for acetylene or other, Lebrun & 

Cornaiille 605,886 
(rate See Farm gate 
Gate, G. Davis . G6 00 
Gear tooth generating machine, H. C. Warren 

6.082, 605,983 

(renerator See Gas generator Steam genera 

tor 
Grain polishing apparatus, F. H. Schule 405,922 
Grains, ete., drum for glazing, F. H. Schule 005 923 
Grinder, lawn mower, W. W. Boughner 606,117 
Gun, gas operated, L. V. Benet G6, 115 







f ‘ shoes, detachable, A. Maebert 606,016 
it d conveying apparatus, J. H. Lancas 

er (HSM 
Hubs, means for manufacturing wheel, R. Chill | 

ingworth 006,046 
Indicator. See Office indicator. Station indica 

tor 
Indicator, W. H. Winder (reissue) 11,670 
Joint. See Ball joint. Ral joint. 
Journal and bearing, J. K. Carter . 605,906 
Knife, A. Wright - G05. 
Knitting machine loop cutting attachment, 8. T. 

Hiarshaw 605.8 
Knitting machine sinker top, hosiery, Skevington 

& hitehead 606.004 
Knitting machine thread changer, J. E. Rowe 0619 
Labeling machine, can }. Corkran 606,049 
Labeling machine, can W. 8. Craig - 405,558 
Ladder, combined step and extension, E. Cardar 

el 
Ladder, step, W. Nehring 


Lamp, RK. M. Dixon 








Lamp, electric arc, F. Wright e 
Lamp or lantern reflecter attachment, W. Pre 

wett 
Lantern, E. M. Rosenbluth 
Last, J. F. Grant 
Last, shoe, G. H. Banks 
Linotype machine, T. H. Keller 
Liquid cooler, F. Oakley Cm UT4 
Lock. See Bicycle lock. Car lock 
Looms, fringe making attachment for hammock, 

1. KE. Palmer 605.971 
Mail box, J. Avery 605,837 
Map holder, H. C. MeCafferty 605,989 
Match safe, Connet & Green 06 806 
Mechanical movement, V. Belanger 606, 157, G06, 158 
Mechanical movement, H. F. Brammer 606 044 
Mechanical movement, L. W. Southgate 606,096, 
Metal, machine for exhausting molten, J. T 

Wainwright (reissue) 11601 
Metal shearing machine, B. Wesseimann 606,108 
Metal straightening and cutting-off machines, de- 

vice for, F. B. Shuster 605, 928 
Meter. See Electric meter. 

Mop holder and wringer, O. Ku 605,961 
Motor. See Electric motor. Pneumatic mot 

Mower, A. Hart G05 874 
Mower, lawn, N. P. Shulin 05,927 
Mucilage holder, A. N. Allen (06,111 
Mud guard and storm fender, reversible, G. Gor- 

don 606,195 
Music leaf turner, L. Wyasinger 606,110 
Music or copy holder, A. 8. Henderson 605.0590 
Nailing machine work support A. Casgrain | 
Necktie, C. W. T. Davies 
Necktte fastener, W. E. Catlin 
Nest box for henneries, A. J. Silberstein. . 
Nitrocellulose, purifying, J. H. Stevens 
Nut lock, P. Curran 
Nut lock, J. Doran 
Nut lock, L. Hosier 
Nut lock, J. Wurthner 
Nut wrench as E. P. Conway 
Office indicat« r 
Ordnance meth “ 2 apparatus for firing 

pneumatic, L. W. Bates 
Ore coneentrator and slimer, combined, F. W. 

Harlow 
Organ coupler, pneumatic, M. Clark 
Oven, baker's, W euhs 
Oxypheny! guanidin and making same, B. R. Sei- 

fer ti 


Packing, steam, C. H. Merwarth 
Paint bucket, combination, H. G 
Pasteurizing and sterilizing milk, ete., 





for, O. B. Sehier 
Pencil holder, W. EK. FE. Smith 
Pencil sharpener, L. Stoecker 
Percussion drill, J. P. Hartman, 
Pianos, stringing, C. 8. Weber 
Pin. See Clothes pin 
Pipe and bar cutting tool, E. Fortaner 
Pipe and flue cleaner, T. H ane 
Pipe, apparatus for manufacturing, P. Be 


Pipe wrench, J. ¢ 
Plastering, composition of 
MeMillin 


Plow seat attachment, W. J. Campbell 
Plow, sulky, H. H. Sater 

Pneumatic motor, F. W. Hedgeland 
Pocket, H. Bandler 

Potato digging machine. E. Hampel 
Pulley, self-oiling, F. H. Spear 

Pump. belico centrifugal, A. Maginot 
Puzzle, 8. C. Rowell 

Rail brace, continuous, W. G. Graham 


Rail joint, FE. J. Schindehutte 
Railway, electromagnet switch, 
Railway signal, A. W. Biddinger 
Railway sinal, M. C. Oster 


Railways, electric block signal system for, 


Werner 
Rasp machine, J. A auessardy 
RK . P. Muelle 
re JA Potter 
pe hauling mac hine, W. B. Lantz 
Parsons 





Ro 
Rotary engine, J. H 
Rotary engine, J. H. Parsons 
Rotary engine, W. J. Pearce 
Rotary steam engine, L. K. é 
Routing machine, W. 8. Richards 
Sash fastener, J. T. Thompson 

Saw, drag, A. Cunningham 

Sawing machine, D. 8. Stewart 
Sawing machine, log, Allen & Jones 


Cc. 8. Carna 





Scuttle or skylight operator, F. Hayes 
Sewing machine thread cutter, Heiser & 
Sharpener, tool N. Clark 

Shears. See Doubling shears 





Thompson 
apparatus 


matter for, 


A. Norman 


See Door hanger. Eaves trough hanger. 
machines, tangled grain separator 
Hamilton 606, 157 
aris 606 00e 
ter. Water heater. 





“yd 


H. ¢ 


han 


Moyer 
606,000 


Shears and buttonhole cutter. combination, C 
Coates 606,123 
Sheller. See Corn sheller. 
Shingling bracket, L. Hosier . 606,144 
Sieves, oscillating support for shaking, *. H 
Schule 605.924 
See Raiiway signal 
Signal alarm, F. Bossert 606.043 
er, Peraglie & Barro 606,024 
ing apparatus, F. Arledter 605.988 





Soap receptacie, C. Schreiner 

Sole laying machine. Moore & Rosegrant 
Spark arrester, M. Goetze 

Speed mechanism, change. V. Belanger 
Spoke expander and wheel tightener, J 
Stacker fan, pneumatic straw 5 Shar 
Stacker, straw, Gregory & Batt 

Stacker, swinging straw Huber « Miller 
Stair rail, 8. Hunter 

Stamp, printing, L. R. Blackmore 

Stand. See Tripod stand 

Station indicator, H. C. Turner 

Steam engine, H. M. Lane 

Steam generator, D. A. Casalonga. 
Steam generator, C. T. Murray 
Stereotype plate, C. T. Murray 
Stopper. See Bottle stopper. 
Stove, camp, F. B. Charroin 
Stove, beating, T. H. Conwa 
Stove or range, cooking, J. 
Strap. See Car hand strap. 
Surgical dressing, antiseptic, T 
Switch. See Frogless switch. 


MeGuff..: 
W. McCr 








Swit« 

Rollins . 
Table. See Billiard table. Extension ta 
Table, B. M. Hirsh . 


(Continued on page 15) 


Kelley 
pe, Jr 





605,909 

606,048 

6,897 | 
| 


1e. 606,019 


h mechanism, electric clock controlled, R. 


ese 605,915 
ble 
éée0 006,142 











% | National Typewriter Exchange. 





National Tube Works Co. 


McKEESPORT, PA., U. S. A. 
‘THE Largest Makers of All Sizes and Kinds of Special WROUGHT 
‘| 


MILD STEEL AND BEST WROUGHT IRON TUBULAR GOODS IN THE 


WORLD; 


control the Manufacture of Wrought Tubular Goods Made 
‘| of a High Class of Mild Steel, FROM THE ORE to the FINISHED PRODUCT, 
land unqualifiedly recommend NATIONAL PIPE FOR ALL 
Better than any other Pipe made. 


USES as 





The OMAHA EXPOSITION | 
has adopted the 


DENSMORE 


exclusively as its OF FICIAL 
Typewriter, and has about 
Thirty in use. 
THE ONLY MAKE WITH BALL BEARING TYPE BARS. 











all say it has the EASIEST TOUCH 
and QUICKEST ACTION. 


They 


Free Pamphlet with Praise from U. 
and Leading Concerns. 


DENSMORE TYPEWRITER, *s2w'vsn 
Che Cypewriter Exchange 


14% Barclay St.. 
N YORK 
156 Adams St.. 
CHICAGO 
38 Court Square, 
BOSTON 
818 Wyandotte St., 
KANSAS CITY, MO. 
We will save you from 
10 to 3 on Typewri- 
ters of ail makes 
G2 Send for Catalogue 


TYPEWRITERS 
HALF PRICE 


We will sell you any typewriter 
made for one half regular price, 
many forone quarter. Every ma 
chine guaranteed in rfect order. 
TYPEWRITERS SOLD, RENTED, EX- 
CHANGED. Sent anywhere with priv- 
lege of ex: ee Send for I[il- 

strated catalog 





“ou La Salle St., 
Ch ioago. 





SO SIMPLE A CHILD CAN USE THEM 
SUNART 


MAGAZINE CAMERA, 
Folding Cameras. 

All sizes, ranging in price from 

$5 to $100. sSunart Junior, 3¢ x 


3g picture, $5. 
tS? Send 2 cent stamp for 
Dust rated Catalogue. 


SUNART PHOTO CO. 


5 Aauepuct STREET, ROCHESTER, N. Y. 


~ | 
Your Success 


as a PHOTOGRAPHER all depends upon 
THE LENS YOU USE. 
The New Gundlach Standard Anastigmat 
The New Gundlach Wide-Angle Anastigmat 
The New Gundlach Process Anastigmat 
The New Gundlach Kinetescope Anastigmat 


ARE THE FINAL PERFECTION, 

These Lenses have been thoroughly tested, have been 
found to produce wonderful results, and are enthusias- 
tically lesen by the sbining lights of the profession. 

g Send for Catalogue and Testimonial Letters to 
Ernst Cunptiacn, Son & Co., 
20244 COURT STREET, ROCHESTER, N. Y. 














See Plate Holders 
in Position 






With 12 Aluminum Plate Holders. 

Weight reduced to minimum. No light struck plates. 
No kinky, troublesome films. You can remove one or 
more of the plate holders tm broad daylight. You 
don’t have to take 12 pictures befpre you can develop 
one. Get your plates a ae 4x5. 

Adlake Special, 


Express paid U. . $15 « 


Booklet enn. Mounted Phote Gc. st 
THE ADAMS & “WESTLAKE COMPANY, 


108 Ontario Street, 
New England Agts., tatrew 4. Lleyd rm Ce., Sesto, 





iCAco. 

















8. Government | 





IMPROVED WASHBURNE’S PATENT 
| CUFF HOLDER eae DRAWERS SUPPORTER. 
Cull Holder that holds gy 

the cuff just where you want jj 
it. No button holes needed. 
No tearing of shirt or cuff. 

Drawers supporters that 
are easily adjusted or taken 
off. Hold tight, burt noth- 
ing, and save annoyance, 

Sample of either of the 
above, oy mail, for 10 cents. 


; i 





us. ew free. 


wm 1 
pl Ring Co.. Box P 





THE 
Scientific American 
ARMY AND 


COAST DEFENCE 
SUPPLEMENT. 








10-INCH GUN ON DISAPPEARING GUN CARRIAGE. 


GUNS, ARMOR AND FORTI- 
FICATIONS. 


| Inresponse to numerous requests for detailed in- 
formation regarding our Coast Defences, we have 
just published a special edition of the ScrENTIFIC 
AMERICAN SUPPLEMENT under the above title as 
complementary to our recent “ Navy It is 
similar in size, quality and general make-up to the 
Navy Supplement, and in it will be found the most 
important facts regarding our system of coast de- 
fence and the varied character of the ‘‘ war mate- 
rial"’ upon which it depends. 


’ issue. 


Among the subjects treated are the following: 


8, 10, 12 and 13 inch guns. 
sah gun carriages as used in coast de- 
fence 
Rapié-Sre guns, various types. 
Machine guns, such as Hotchkiss, Gatling, Colt, 
Maxim, 
Armor; method of manufacture, tests, etc. 
Projectiles, | rae and guncotton; process of 
manufactu 
| Range finders. ‘submarine mines, etc. 
Tables of size, power, penetration, etc., of the 
| various guns. 
| Mortars, dynamite guns, submarine mines, small 
arm 
Diagrams showing flight of modern projectile and 
penetrating power. 
Mountain a and method of transportation by 
mule pack. 





This issue opens with a brief discussion of the ex- 
act and proper scope of a system of coast defence, in 
which it is shown that both army and navy are inti- 
mately associated in its planning and execution 
| The descriptive matter commences with an ac- 

count of the 12-inch coast defence guns and the 
methods of their construction, mounting and opera- 
a series of chap- 


tion. Then in their order follow 

ters on heavy rapid-fire guns, light rapid-fire guns 
and machine guns, in which the leading types of 
each class are fully illustrated and described. The 


development of armor is described from the early 
| wrought iron plate down to the re-forged face-hard- 
| ened Harvey plate of to-dav. Under the head of 
powders is an article on the manufacture of gun- 
cotton, and following this is a brief account of the 
| much-talked-of smokeless powders. Dynamite guns 
are illustrated in several handsome cuts. 
There is a very full chapter on the subject of har- 
bor defence, including diagrams of the various sys- 
| tems of range-finders and the modern methods of 
defence by mortar-fire, submarine mines and diri- 
gible torpedoes. Under the last head, the White- 
head, Howell, and Sims-Edison types of torpedo are 
shown ina series of cuts which will be entirely new 
to the public. A chapter on the small arms carried 
by the army, navy and volunteers is followed by 
tables of statistics of the guns in use in our own ser- 
| vice and those of leading foreign powers. 

The illustrations number over 100 and inciude a 
magnificent double page supplement of our 
largest battleship, the ** lowa.”’ 

The colored cover shows an illustration of a large 
coast defence gun in action. 


Price, By Mau, 25 Cents. 


MUNN & CO., Publishers, 
361 Broadway, New York City. 

















JuLy 2, 1808.] 


Scientific American. ts 





s | 2lephone exch t , W. W. Dean........ 606,162 
Wilson’s Practical Tool Maker reiepione traustultter, FA. Ray ati | 429999999 
- Temperature pee a changes, means for com- ~ 
| sat ( BOO... 0. cceseee 3,083 
and Designer. Thi couplings, antirattling nut cea device 7 
for, C. T. Redfield... ial 606,085 

—e JUST READY. @— Thrashing mac hine, T. 8. Cuibreath.. 606.1 


Tire, 4 Aa 

The Practical Tool Maker and Designer: A treatise | Yjire, A  —- 7 
upon the Designing of Tools and Fixtures for Machine ‘ire for cycles, ete.. C. H. ; 
Tools and Metal Working Machinery, comprising Mod- | ‘Tire, intlatable, L. W. Heelan. seuikhee 
ern Examples of Machines with Fundamental sig0S Tire. rubber, A. V. + ser 
for Tools for the Actual Production of the work: to- ‘ire tightener, W. J. Cranford.. 
gether with Special Reference to a Set of Tools for ‘Tire valve, pneumatic, J. Mohs sleta eee 
Machining the Various Parts of a Bicycle. Lilustrated = Ponsilotome, C. Pattberg. .. 606,078 
by 189 engravings. vo. Track friction brake, Loomis & Movers --. 605,94 

Price $2.50, free of postage to any address in the world. Trains, Co... comaeivene e for astomatieany stop- 

) ) o 
¥” A Circular of 4 pages quarto, giving the full Table of Trap. Hee Animal crap. ish trap 
Contents of this important book, with specimens of the Tripod stand for cameras, ete., R. R. Patchel. 
aaa will be sent free of postage to any one in any Truck for motor cars, etc., H Gee 
rt of the world who will furnish us with his address. Turntable pinion bracket. J. K 

“— Our New and Enlarged Catalogue of Practical and | Turret driving mecharism, N. P. 
Scientific Books, 2 pages, 8v0, a New Catal Books on Turret, gun, N. P. Towne. , 
Steam, the Steam Engine, ete., and our ot Cata logues,| Type casting and setting machine, G. A. Good- 
he whole covering every branch of Science applied to the son..... 
Arts, sent free and free of postage to any one in any part of Type casting ‘and setting machines, composiag 
the world who will furnish us with his address. machine for, G. A. Goodson HO. 








605,973 








605,955 






HENRY CAREY BAIRD & CO | TH casting an ~4 setting machines, cuntvolies 
“ | A. ¢ son 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS | Ty LS ES Bn ss ong pe M. Fairfield 
810 Wainut St., Philadelphia, Pa., U. S. A. 


Typewritin machine, EK. E. Horton. 
Umbrella, folding, Stover & Grove. 
~~ | Valve, L. Bear 
Valve, balanced J. T. Wilson.. 
Valve, balanced slide, J. ¢ zanpuen... 
Valve, gate, A, 
Valve, relief, L. O. Dehnel 
Valve, water heater, H. F. Gabel ; 
Vaporizing qoperetas, oil, L. E. Fraipont. 
Vehicle, G. Ludw sovece 
Vehicle wheel, E. ¢ *. Hayde cecceceseccoeccesccce 
Velocipede gearing, J. W. Sunderland 
Vessel and sail and rigging therefor, C. 
Violin, M. W. White 
Vise, O. Colborne. 
Wagon seat support, C. Bensene.. 
Warp threads, machine for unwinding, Z. H. 
Mangum acaneeeananiens “=e 
Washer. See Barrel ate r. 
Washing machine, E. V Allen 
Washing machine, J. J. Vi L. ¢ 
Washing machine, T. Lan oon ‘ 
W ater heater, automatic, L. Miller. 
Water heater, cas, M. Rud - 
| Water tube boiler, C. C. 8. Knap.. 
Weighing machine, milk, R. C. Mealey 








£2 eR 
IE Hse ane = 


. Francis...... 





606,150 





NARC M F Well curb, A. A. James 
H 6) 46 ~ ¥ 2 ¢ c 0. Wheel. See Car wheel. Mig if le = | 
Winding machine, yarn, J. D. 605,984 
CHICAGO NEW YORK | Window ventilating attachment, Ke % Sanborn... 606,088 
PS eT as |W ire or other purposes, mac hine for strete hing, 
. Selvidge.. ...» 606,092 
Vire picket twisting device, J. H. Stauffer 605,430 


sé ? Wire stretcher, C. L. Borst. ° see 605.545 
MY OWN CY LES. Wire tightening device, J. B. Vail. : 606,178 

0 o » ble use in the arts, cor 

with Patent Automatic Coaster and Wood into fibers suitable for use i ne arts, con- 


. verting, A. Mitscherlich 606,017 
rake. Coast with pedals stationary | wrench. See Nut wrench. Pipe wrench. 


and feet on them. Perfect control, , » te sJeare > 605,918 
Direct to Rider below wholesale prices. Yarn guide, tension and clearer, P. B. Sanford 05,91 
No Trash, No Job Lots. Send for Cataiogue and cepaiaiatenl 
Special Offer. F. 8. BEAVIS, 6B } B St, PEORIA, ILL. DESIGNS 
Hig Grave '98 MODELS | Badge, J. Bratsing...............cccecceeeeees . 28,883 | 
me grade as agents sel! for Badge, J. J. Cluin...... ink sedastne ST 
15. “We have no agents but sel! Bicycle pump body and base, D. B. Smith..... 28,809 
direct to the rider at manu- Bicycle seat post, Field & Shedd. 28.900 | 
facturere’ prices. 8 elegant mod- Blotter for c bea *k or similar books, B. M. Wiggins 2s. a 


els. Best material, superb finish 
Guaranteed against a 
dents aswell as defects. We 
ship with privilege of examina- 
tion, pay express charges both 
ways and refund money if not 
as represented. Write for 0 i csteons 
ACME CYCL. 
ELKHART, IND. 


Box ornamentation, N. Wits 10 
‘abinet, cheese, F. M. Keith. . RN 
‘ar axle bearings, crown back for, W. B. Smith 28,892 
‘ar axle bearings, wedge for, W. B. Smith... 28,58 
asket, Stein & Wetmore. . 
‘ip post, J. J. Zimmele............. 
‘oar, H. P. Wilder.. ae 
Cushion, W. N. Amory.. 
Fabric, 8. L. Fleischer epee ‘ 
Fence stay fastener, W. A. Forbes... 
| Game board, a GB, PRPRGP. ccccccccvcccees 
| Hinge post, J. J. Zimmele ponneanew oF 
Ice and re +2. rating mac hine frame, R. D. Hola- : 
bird.. ecscoene 2 
Kite frame, H. E. Dantze becher.. 
Panel, illuminated, H. Jenkins. .... 
Prism light, L. J. Millet _ 
Rubber heel, H. C. Pete Ts 
saddle seat, W. 1. Bunker.. 
Scarf, neck, M. Bandler. 2 
Separator or clover huller tooth, Reeves & Kailor 28. 
Sharpening tool, A. G. Huntley. Sneeeden aeees 2 
Spectacles frame, reflecting,  Conne lly 
| Spoons, ete., handle for. B. W. & G. Gooding. 
Spring for beds, etc., coiled wire, W. A. Com- 


R. E. DIETZ CO., 60 Laight Street, New York. stock ‘ Pik eas 

omfi. ; . nat . | Strainer, tea or co ee pot. ». Eustis... 

Mention this paper and get special discount. | Thread or twine ontter, W. i. Rosebro 
@e es ESTABLISHED 1840. ome, ¢ Tile, B. O. Haugh.. 


NEW BINOCULAR.| + 


(The Triéder.) Apparel, certain named wearing, J. Samuels & 
Small as an opera glass. More Brother $1,707 


ww 


$ 34.50 


Acme 
Bicycles. 


130 Main 8t., 












DRIVING LAMP. 


iT is the only perfect one. 
17 will not blow or jar out. 
if gives a clear, white light. 
IT is like an engine head- 











a. 
IT throws the , yay Creight 
ahead from 30 to % 

IT burns kerosene, 
Send for book ( free). 








TRADE MARKS. 


fv inne. te 





g 6 


It 
tou 


ing 


obv 


«~_MILLER’S A-1_~+ 


When lighted, it STAYS LIT, in aptte of storm or jolting. 
won’t blow or shake out. 


Has reversible reservoir. Has interchangeable grip Hanger, tit- 
ting either Fork or Head of wheel. Hinged door. 
Double Convex Magnifying Lens 


ounces. {2 dM or handsome Illustrated Catalogue 


sT 


aaa tattle 


RlgHt Bright Light in Sight al hight” 


iates many bicycle disasters. The best of all Bicycie Lampsis 


Lamp of solid brass. Hanger of 
zh steel. Finest Nickel Plate finish. Colored side lights. 


246 inch 
Glass Protectors to Refiect- 
Total weight, a 


Surfaces. Height of Lamp, 5% inches. 





Edward Miller & Co. MERIDEN, “CONS” 


RES: 28 and 30 West Broadway, New York. 


63 Pearl Street, Boston, Mass. 












Ab 


Our Name and Trademark on each article is a Guar- 


These 


delphia Store, Dept. 57, and New York Store, Dept. 157. 
FOR ILLUSTRATED CATALOGUE, SEND TO 


“PERFECTION ” - 
LIFE- 
PRESERVING 
AIR GOODS 


PROPOSALS. _ 


Gor ERNMENT OF WESTERN AUSTRALIA, 
Coolgardie Water Supply.—Riveted Steel Pipes 
The Government of Western Australia is prepared to 
receive tenders for the supply and delivery in Western 
Australia, of about 246 miles of Riveted Steel Pipes of 
about 31 inches internal diameter. Form of tender, with 
Drawings. aes ification, and Conditions of Contract 
annexed, ay be obtained on payment of a fee of Two 
Guineas, in urope at bg ee ce of the Agent-General 
for Western Australia, 15 Victoria Street, We stiminster, 
London, 8. W.; in America, at the Office of Messrs 
Seward, Guthrie & Steele, 4) Wall! Street, New York, 
and in Western Australia, at the Office of the Honor- 
able the Director of Public Works, Perth. Tenders, 
sealed and endorsed “ Tender for Riveted Steel Pipes,” 
are to be delivered addressed, either to Agent-General 
at the office aforesaid, or bo the Honorable the Director 
of Public Works, at Perth, Western Australia, on or be- 
fore 12 noon, on | Be the 23d day of August next. 
No tender will be considered aniess on the prescribed 
form without being detached from the Specification and 
Conditions of Contract. The Government does rot bind 
itself to accept the lowest or any tender. By order of 
the Hon. the Director of Public Works. 
O'CONNOR, Engineer-in-Chief 
Public Works Office, P erth, Western Australia. 

20th May, 18% 


(ZOVERNMENT “OF WESTERN ~AUSTRALIA- 
Coolgardie Water Supply.— Welded Steel Pipes, 
The Government of Western Australia is prepared to 
receive tenders for the supply and delivery in Western 
Australia of about 82 miles of Welded Steel Pipes of 








NEEDED IN EVERY vant. rena 
LAUNCH AND ROW BOAT. . 


THEY MAKE YACHTING SAFE!! 


solute Safety in the Case of Any Accident. 


antee of Quality 
» goods can be seen at Jobn w anamaker’s Phila- 








MECHANICAL FABRIC co. from 26 to 29 inches internal diameter Form of tender 


40 Sprague Street, Providence, R. |. 





/KLONDIKE NECESSITIES | 





with Drawings, Specification and Conditions of Con- 
tract annexed, may be obtained on payment of a fee of 
Two Guineas, in Europe at the Office of the Agent-Gen- 
eral for Western Australia, 15 Victoria Street t, We stmin- 
ster, London, § ; in America, at the Office of Mesars. 
Seward, Guthrie & Steele, 40 Wall Street, New York; 
and in Western Australia, at the Office of the Honor- 
able the Director of Public Works, Perth. Tenders, 


Under certain circumstances a sealed and endorsed “ Tender for Welded Steel P’ ipes, g 
are to be delivered addressed, either to the Agent-Gen- 

heavy calibre ; eral, at his Office aforesaid, or to the Honorable the 
h Director of Public Works at Perth, Ww estern Australia, 


on or before 12 noon, on Tuesday, the 25d day of August 
next. No tender will be considere d unless on the pre- 








ASSAD SSMS HS. 


2) r tA 























scribed form without being detached from the Speci- 
WESSON fication and Conditions of Contract. The Government 
— mee ‘of the Ho nthe tht the ris or any tender. 
y order 0 e Hon. the Director of Public Works. 
may be of more O'CONNOR, Engineer-in-Chief. 
value than your nuggets. et Public Works Ome, Perth, Western Australia. 
i) ay, 
4 Don’t take any chances. ———— 
$ FOR SALE—- Jomplete Patent Re cords, bound, in 
$ Catalogue of desirable weapons for heavy use good condition, 1848-189 K. B., Box 773, New York. 
N mailed on application = on 
: — WANTED tapuble of eve an Iron Ey raporgter or Va 
» of evaporating ¢) t ( 
§ SMITH & WESSON, hours. M. Box 713. New Yor —= 





St.,8 field, Mass. % 
148tockbridge St., pringfie! ae | F 0 $ A L E oy No. 605,416, ipustrases on 
: . e 404, issue < of June 25, 1898. 








Address D. FYFE, C ee ngton, Tenn. 





DCXRUAG NSE 
NESSES ESS 








MAC HINES, Corliss Engines, Brewe 
and Bottlers’ Machinery, THE VILT tk 
MFG. CO., 899 Clinton Street, Milwaukee, Wis 











PNEUMATIC STIVERS’ RUNABOUTS. 


The best driving wagon onearth. The best evidence of its 











, powerful my the largest tield | Beverages and mineral waters, certain named, L. 
glass. Send for Circulars. Boyer’s Sons ill . 
QUEEN & CO. ‘andy, 8. T. Hopkins.. 


, . < ad eX > » big 
Optical and Getenttts Butro- anned and boxed goods, certain, J. W. Matthews ae 
ment Works, le i ‘0 
a 
| 
| 











atsups, mustard and sauces, EB. C. Flaccus Com- 
1010 Chestnut Street, 
PHIL ADELPHI PHIA, » Pa 





New Yor YORK: 59 Fifth Ave. 


Confections, iced, Davis Brothers. 
EK. W ellenkamp. 


Flour, wheat PANS SEAN Ge 
SIMPLEX TIME RECORDER 3" s,s? oss i 
Groe eries, canieedin named, Broweter, ‘Crittenden «& . 
Company.. 31,72 
So named because it is simple in construc- | Groceries, certain named, F. H. Leggett & Com- | 
tion, simple in operation and simple of re-| 5,090) schwarzkop? & Solinger..0007007000000°7! 3 
cord Saves maximum of time with mini- | Medical preparation, certain pamed. J. Linden 
" . adicated whisky iams win. 
mum of labor. Registers by the push of a| Medicinal ren ae sy 
button—nothing more. One hundred men 
can register in one minute on one recorder. | 
Terrrreeer eee ree ete ee 0 
Adapted to large or small concerns. No one sin Oi Cai ; veces ce edil,788 to Fi i 
"ke ¢s j i -aper, writing, niting ‘aper C ‘ompan 31,7 
keys, : hec ks, cards, tape or ink ribbon. For Photographic paper, Reichenbach, ey ‘kW iil 2 
simplicity, compactness, durability and Rt ener 7 
ic j ot} © ” > ; a hotographs, art, Curtis & Came ° 
quick registration absolutely without ri Pillow inhalers, Pillow Inhaler Company eseee 
re desc yr th ki Ask | Pins, Handy Pin Company... iene 
vane _ escription for the asking. . Remedy for rheumatism, G. Ardito. 
i « BI ’. 
Now. Address Heywood Bros. & Wake- | satt: sea, T idman & Son setae 
5 a a) , On (Cs _ Shellac. ew York Shellac Company. 7 
field Company, 195 Canal St., New York Tobacco and cigars, leaf and manufactured, 
City. N.B.—For prices, state number of Hernsheim, Brothers & Company 
your employés. 


Tonic alterative compound, Sharp & Dohme. 
PURIFY YOUR BRINKING WATER 













Medicinal remedies, certain named, C. Ogee , 
—— water, Gerolsteiner Gpeudel W. Casten- 






















Typewriters’ supplies, note books, copying books 
Pure water is as necessary as pure 


and copying cloths, certain named, F. 8. Web- 
ster Company eeceee 3 
Whisky, Marshall, Mc Ewen & © omapany ma 
food or pure air. Impure water is 
the direct cause of many deadly 
diseases. The foulest water is 


Yeast, American Yeast Company................+0++ 3 
made pure by the use of 


Watson’s Natural Stone Filter. 
It thoroughly removes all dirt, 
germs, vegetable and animal mat- | 
ter, destroys the gases and foul 
odor, and leaves the water pure, 
spatiling and clear. {#~ Send for 
Catalogue and Price List. = . 
N. A. WATSON, manatnctace ERIE, PA. 


@ 2 Drying Machines : 


for Grain, Sand Gaga, Fertilizers, Phos- 

phates, Ripe Coffee," Wet Feeds, Salt 
a 
—— 





LABELS. 


” Blue Point Raccoon Creek Rye Whisky,” H. H. 





|“Cuban Daisy’ (for cigars), American Litho- 

graphic Cc ompany 

““ Dewey's Victory” (for whisky), A. B. Sheaffer... . * 61606 
“ Fairy Queen,” Lee Broom and Duster Company. - 6,62 

“ Golden Rod” (for sirup), C. W. Shaw & C jompany ‘ 

| * Holland Flour,” Wolf, Sayer & Heller..... . x 

“ Imperial Silver Polish,” A. & W. Green.. — Gell 

“ Medicated French Tissue” (for a preparation for 

a = the like), Silver Suds Manufacturing 


ny. aie 
" ola ‘Glory A. B. Sheaffer.. 


"Ons hoice T, Good Luck and Swan Chop ° 
Bcc cccncwcccce csccccnssececceescosencesssseoe 


PRIN RINTS. 
* Dewey’s Chewies” (for confections), T. H. McIn- 
BOTRGT occ vccscccoccscccccccvececscceses 













ugar, C bemieate, ete. 15 Years in opera- 
tion. Send for 6th ilustrated catalogue. 
s. E. WO ORRELL, Hannibal, Mo. | 


Monthly Payments A printed copy of the opes ification and drawing of 
any patent in the foregoing list, or any patent in print 
ant veRuaed owt =——S cae | issued since 1863, will be furnished from this office for 
‘eo tecetuahto Diessing offs 4 fully comme | 10 cents. In ordering p!zase state the name and number 
dath such as only the “ Mosely" furnishes. |of the patent desired, and remit to Munn & Co., 361 
Complete with ‘heater e266. 5O up. detiv- | Broadway, New York. Special rates will be given where 
ered free East of Sorts a large number of copies are desired at one time. 
Would make «enjoyment of your Canadian patents may now be obtained by the in- 
Sater Home a ventors for any of the inventions named im the fore- 
he tee terme end getens. oing list, provided they are simple, at a cost of $40 each, 
MOSELY FOLDING BATH ft complicated the cost will be a little more. For futl 
TUR €O., 358 “K” instructions address Munn & Co., Broadway, New 
Dearborn Street, Chicago, Ills. York. Other foreign patents may also be obtain ed. 






















Ges, Gasoline or 0. 


. avec ps see 31,730 
Coffee. Enterprise Coffee. Company, of Baltimore | 
City. 31,73 . 



















TYPE W ELS. wovats & EXPERIMENTAL ot at 
WOVELTYES. SR ETC. NEW one STENCIL WORKS [00 NASSAU ha N.Y, 


ALUMINUM, BRASS AND STEEL 


wubber tires, wired-|® S oases st Min Co 208 Tools and Dies. 
spoked and.’ wooden ‘obinson-Brownell Mfg. Co., 206 Centre St., New York. 


wheels in stock for , : 

F WAGON FACTORY 
ready shipment. re) R SA L with established business, 
Poeumatic Wagon (Co,, | equipped with modern machinery. Capacity 1500 wagons 
425 Wabash Ave., | Per year. Will be sold at a bargain. For partic aiaeS, 

Chicago, I address R. A. BENTL EY, Manage r, Marshall, Mich. 


THIS _ [Experimental & Model Work 


. a , N.Y 
Adjustable DRAWING Table Cirs. and t advice Sree. Gardam & Son, 45-51 Rose St.,N ¥. 
Hardwood Top 20’x28’’ CTWRERS & INVENTO 
delivered in United States for 88.00 . CTRIC CO. . 
each. Is easily adjusted, firm and 
durable. Send for Catalogue to 


ADJUSTABLE DRAWING TABLE CO. 
Office, Powers Opera House Block, 
Grand Rapids, Mich., U.S. A. 











poet 5 is the many 
efforts at imitation. 

Ball bearing axles, 
solid and pneumatic 





THE E.5 GREELEY aco 


CONTRACTS WANTED. 





TJ.SMITH MGA FORMERLY MGR 





















collar and pair of cuffs. Name size and style. 
Reversisce Coirar Co.. Derr. J. Boston. 


LINENE 


Stylish, convenient, economical, made of fine 





To manufacture Hardware Specialties, Pat’d Novelties 
and Sheet Metal Stamping. Lang Mfg. Co., Racine, Wis. 





Collars and 
Cuffs. 





cloth and finished 
alike on both sides. 
Reversible and give 
double service. 


No Laundry Work 
When soiled on both 
sides, discard. Ten 

lars or five pairs 
Send 6c. in stamps for sample 












Ir YOU ARE 


OOKINC UP 


VACATI on TRIP 


















AGRICULTURAL "RPItOMIST, Indianapolis. Indiana. 


GAS» GASOLINE ENGINES 


+ BACK 


Chain 









SEND 2¢ ATION copy or 
ee 





Anyone Interested 


in AGRICULTURAL PURSUITS can't 
afford to be without the 


AGRICULTURAL EPITOMIST. 


Sample copy FREE tO ANY ADDRESS 
upon receipt of name and address 
A | written on postal card naming 
which yousaw this ad. Address 





fircrpurc R.R. 
Boston, Mass. 











WATER” MOTORS 


S wat NEWAIK N 


BELTING of Various Styles, ELEVATORS, CONVEYORS, 
COAL MINING and HANDLING MACHINERY. 
The JEFFREY MANUFACTURING CO., COLUMBUS, O. 
GB” Send for late Catalogue “0.” Branches: CHICAGO—NEW YORE. 
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Scientific American. {JULY 2, 1808. 














Modvertisements. 
ORDINARY RATES, 


Inside Page, ench insertion, «- 75 cents a line 
Back Page, each insertion, - - $1.00 a line 





IT BURNS GAS! 
THE “SOLAR” 


The New Acetylene Gas Bicycle Lamp. 






No more 
SOOT, 
SMOKE, 
GREASE 

nor DANGER 


It can't lar or blow out like 
an Oil Lamp. 


ABSOLUTELY 


NON-EXPLOSIVE. 


Light costs';,ef acentanhour. Throws 


e clear, white light feet ahead, 
Send for circular and learn about the 


Greatest Bicycle Lamp of the Year. 


$4.00. 


Kenosha, Wis. 


From your dealer 
or sent prepaid for 


BADGER BRASS MFG. CO., 











Asylums, Hospitals 
and Public Institutions, | 


with their many wards and numerous 
inmates, must be under control of 
central authority. 


The Keelyn System 


enables the men in charge to keep in 
close touch with all employes and 
subordinates. The Keelyn System is 
inexpensive, easily installed and very 


durable. Send for illustrated cata- | 
logue. | 
| 
Our Apparatus is Sold Outright. 
Non. infringing In « in over 800 
prosper independent telephone ex | 
change t nd War Depart 
ments, Government and State Lnstitu | 


tions, by Railr 


Prominent 1 aggregating 
ver 300,000 tele 


Western Telephone Construction Co. 
254 5S. Clinton St., CHICAGO. 


Largest Manufacturers of Telephones, Switch- 


boards and Appliances in the WORLD. 
UBRICATE 


EHEIMETONL eerste | 


HAVEA Hor abe IT CHBESLY. § CO. 


DORMAN’S 
be 








are used al! over the world 

Exclusive Manufacturer “am Ma- 
chines for Rubber Stampe We: iso make 
Dry Heat Vuicani ( t itfit 
f-om Ww tio ll Stan amd Stencil 
1 and ht Brass «| Dies 
for all pur “ea K and 
t Sink fall kinds. Esta 1 1860, 
Printing Presses, wit! I tit 
from $1 to $1 tw” Send ; ta en 

& J. FF. VW. DOORMAN CO, 


ru 
12t BE. Fayette St... Maltimere, Md... U.S. A. 


JESSOP'S STEEL a” 
OR TOOLS, SAWS ETC 
wm JESSOP & SONS L2 9i JOHN ST. NEW YORK 










I es at lowest prices. Hest Kailroad 
a: ~~ Ww. agon or Stock Scales made 
\ 100 useful artic ‘les including safes 
se -% ra a, - = os » wee cles, T etc. Save 
Money. Lists Free. AG ALE Co Chi AK Hi. 


GINGA 


De 5 PSTER. 


~~ OF 


APPAR nS 
PHOTOGRAY Otten ats| 


BEATEN FOR QUALITY OR PRICE ./o 











No other 


Cribune = Bicycles: cae 


B*] PEPEEEEOEEEEEEF64666666666666646464666 
rd 


‘erling, IN, Box 14 


$50.00 and Upward. 


$5.” 


VIVE 


for size of 





Ar SPPOPPIPPSOSES ILS SVIFOODIOFOO +4 
Axe oe arr 


b Pictures, 
: 4x4,orthe 
THE BEST IN THE WORLD. ° large 
Pe Handsome illustrated catalogue describing our $ Number of 
full line of twenty-three models mailed free. = 
. 
Che Black Mfg. Zo., Erie, Pa. 24 
SI SHHHEPEFEF IFES EFFFFEFEF ESOS OOOS Glass 
Plates 
and 


72 Cut 
Films 
that can 


be carried 
and ex- 


posed at 


~ CHARTER 


SD NEXT WEEE 








TAKEN WITH THE $5.00 VIVE. 
Every Amateur will want our 1898 PHOTOGRAPHIC MARVEL, the 


THoRoucH INSPECTIONS} 











AND 
\v ‘ INSURANCE : 
<a acamst-toss | Vive Stereoscopic Camera and Stereoscope, complete for $12.00 
DAMAGE It is a CAPTIVATING, PRACTICAL, SIMPLE and HIGHLY SATISFACTORY CAMERA for taking either one or 
two pic tures at each exposure, and carries and exposes from 1 to 18 giass plates or 50 cut films at one loading. 
PROPERTY Send to us at once for sample mounted stereoscopic view taken with this wonderful instrument. 
| s 
| LOSS. ‘OF: LUPE Vi VES in all ‘Styles, izes and Prices Lead Everywhere 
* INJURY Our Beautiful iustrated Art Catalogue will be mailed free, and if desired, enclose 5 cents tor fine embossed 
sample mounted photo. Every VIV E is thoroughly guaranteed. 


HOME OFFICE, 153% La Salle Street, Chicago. 


VIVE CAMERA COMPANY, New Yore aihce, 615i Broadway. 


Manufacturers of all kinds of sinnannainas Supplies. 


STEW BOL. EXPLOSIONS! 


J- M- ALLEN - PRESIDENT By PRANKLIN - Vict PRESIDENT i- 
| J- B-Prerce Sec RETARY _ PR ALLEN: 2?VICE PRESIDENT | 


One to 2% tons daily ¢: a 
SRY “hs AMG |HIGH SADE FOOT, POWER LATHES 


























aac ‘THE FAIRBANKS- MORSE ENGINES. 








Gas, Gasoline or Distillate. 
Engines for all Power pur- 
| poses. Also Special En- 
gines for Electric Light- 
| ing, Pumping, Hoisting, 
Air Compressing, etc. 
Economical, Durable » 





RRereated tests enable us to say that even from precisely the 
same steel the tubing produced by any other method falls 

short of ours in strength about 
Send for Catalogue 0. 


kai 6. 
10,000 Pounds per Square teh j= 
Chicago, Hi. ’ = — 
| APOLLO BEST BLOOM 
WITH EQUAL DUCTEITY. GALVANIZED IRON. 


This emphasizes the excellent effect of our accuracy, Your jobber can are 
of our annealing process and the total absence of get it—he may not make so 
+ tf: ; , much money on it—promptly. 

pickling during the operation. 


“Pioneet” Fifty Point Garton Steel Tube } ssc" 


ours ; he can buy of ours ; so 
is sate insurance to the rider and means success to the manufac- 


can you. 
Every sheet and part of a 
turer and dealer. It is essential to a really high grade wheel. 
yur Customers to come in on our floor and select their tube from the gen- 


sheet guaranteed. Return 
take any piece they choose to select as a sample of excellence, 





to jobber, at jobber’s ex- 
pense, for any defect what- 


ever. 


Apollo Iron and Steel Company, 
Pittsburgh, Pa. 


PRINTING INKS 


The SCIENTIFIC AMERICAN is printed with CHAS 
ENEU J JHNSON & CO.'S LNK, lenth and Lombard 
Sts.. Philadelphia, and 47 Rose st _OpP. Duane. New Yor 


\ i Ss < COCO ODD DYV DY NWw0 
WE HAVE SOLD WITHIN 90 DAYS 


SIXTY GRIFFIN MILLS 


to the largest Cement Manufacturers, among them being the 

Alpha Portland Gement Co. Vulcanite Portland Cement Co. 

Bonneville Cement Co. Lehigh Portland Cement Co. Peerless Portiand Cement Co. 
Glens Falls Portland Cement Co. Castalia Portland Cement Co. 


because they believed that The Griffin Mill beyond doubt does the best possible 
work at the smallest possible expense. 


We invite « 
eral run, and to 

No specially prepared samples ! 

We should be pleased to quote you discounts on application. Send for printed matter. 


POPE TUBE COMPANY, Hartford, Conn. 


“PIONEERS” in Correct Composition. 

















American Cement Co. 


a 


€-60e- 3-3-3 7-390 | 


We will gladly send you full information, and very many Amer- 
ican and Foreign references regarding it if you desire them. .. . 


BRADLEY PULVERIZER CO. 


92 STATE STREET, BOSTON, Mass., U.S.A. 


KINDLY MENTION THE “SCIENTIFIC AMERICAN.’ 


qé-@-4> Pan Oe aX Oo ae OF SS ee ee EN 





